Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



I 



1 I 



STATE OF MICHIGAN 

Brtiartnwnt df public Snstmclian 



SCHOOL BUILDINGS, EQUIPMENT, 
AND GROUNDS 



FOR CITY, GRADED, AND RURAL AGRICULTURAL 
SCHOOL DISTRICTS 



Bulletin No. 92 



Publiihcd by 

The Superintemleiit of IM>Iic liutniction 

>9H 



LB 

.M5 

STATE OF ^ICHIGAN. ^ ~ 

fitpartmrat nf fiSlii 3n0tnutiiin . ^q „^ 

LANSING 



SCHOOL BUILDINGS, EQUIPMENT, 
AND GROUNDS 



FOR CITY, GRADED, AND RURAL AGRICULTURAL 
SCHOOL DISTRICTS 



WILFORD L. COFFEY 
Dtpuvy Superintendent of Public Instruction 



Bulletin No. 52 



Published by 

The Superintendent of Public InKnicdon 

1922 



v^vui. .0-' fc V i.'-^ ^-^ ^-"^ ■- 



STATE OF MICHIGAN 



^tfisatmsnt af pufaltr StuEtrurtton 



To Those Interested in the Bchool Buildings of Michigan: 

For a number of years the laws of this state have re- 
quired the approval of all building plans for school buildings 
before it is legal for boards of education to spend any money 
in their construction. As a result of the several years of ex- 
perience in this work the Department has prepared this 
code. Architects, engineers, schoolmen, and builders have 
been freely consulted in its preparation. We believe that the 
result of our work should be of great assistance to those 
contemplating building. It is given to you with the sincerest 
hope that it will more than justify the work done upon it. 

Faithfully yours, 
February 1, 1923 
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SURVEY 

A school building is erected to serve the educational interests of the 
community. Before Bucb building is constructed it is therefore necessary 
that those planning it shonM know what the probable educational needs 
of the community are at the time of the construction and what they may 
be in the fntnre. Not only should the number of inhabitants of the school 
district be determined, but also the age of the adult population in order 
that it may be known whether it is likely that there will be children to 
aflfect school population growth. The resources of the district should 
be known in order to determine the amount of money that can be raised 
by the district without causing an undue tax burden. 

In order to know how to plan for the future growth of the school it is 
necessary that present and past school census, enrollment, and attendance 
be considered in order that the percentage of growth over a series of years 
may be known. The school loss and retardation are factors that will af- 
fect the size of the building, for the loss from school may be such that 
there is need for bnt a small amount of room other than that of the first 
few grades, or there may be such a percentage of retardation that there 
is likely to be congestion in certain grades if extra room is not provided. 

The TOcational interests of the pupils when they have finished school are 
another factor that will determine the building that is to be constructed. 
If the pupils enter professional work, more time will be given to the cul- 
tural subjects and the classrooms will therefore be built to meet these 
needs. If, however, the pupils enter vocations that pertain to the shops, 
the building should be constructed to place emphasis on training that will 
help the pupils to perform ably the labor carried on in the shop. 

The census growth and the population growth over a series of years 
will determine the probable growth of the community, hut the probable 
growth record is not sufficient if school buildings are to be suitably lo- 
cated. A careful analysis of the direction of growth is necessary. A map 
showing the location of present school buildings, and the location of 
school buildings as tbey should be to place the elementary schools, junior 
high schools, and high schools the proper distance apart and in the right 
relation to each other is a valuable aid to the best location of buildiugs. 
Such a method projects an ideal building system into which the schools 
of the district can be fitted and to which all new buildings may conform. 
Authorities seem to agree that the radius about an elementary school 
should not exceed one-half mile and that the radius of the junior high 
school should not exceed three-quarters of a mile. The same consideratiou 
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(locH not need to be giv(^n tu the locution of the Henior lijgli sirliool, for 
liupils of the age of thoHe in tb<nt? ^raden (run go a greater difitanee. How- 
ever, un effort should be made to have tlie senior high adiool building 
located at a convenient place for the pupiln who will attend the school. 
The BUperin1on('eDt of schools should have the survey of His school build- 
ing situal ion conipleted previous to the employment of an archite<'t. 



EDUCATING THE PUBUC TO FINANCE SUITABLE AND ADE- 
QUATE SCHOOL BUILDINGS ANQ EQUIPMENT 

Letters were sent to several saperintendeats of schools where schools 
had been recently constructed or were in the process of construction, ask- 
ing them to state the methods that had been used to educate and arouse 
the public to finance liberally the construction of suitable and adequate 
buildings. A summary of their answers follows : 

1. Have a systematic plan for persuading the people of the necessity 
of authorizing the bonding election. 

(a) Present the need of the school and its probable cost to the 
Gbamber of Commerce, 

(b) Purchase space in the paper which serves the community and 
inform the people of the need for the school building. 

(c) Get a photograph of the proposed school building and mail to 
every voter with a statement of the facts and figures that concern the 
need for the building. 

(d) Organize a committee to work up sentiment. 

(e) Provide a card system of every legal voter with "oppoeed," 
"doubtful," or "favorable," as the case may be, on each card. 

(f) Have a committee to check off each voter on election day and 
see that those who are favorable to authorizing the bonding issue vote. 

2. Get parent-teachers' associations and local improvement clubs to 
sponsor the building program. 

3. Hold luncheons at the cafeteria of the building that is over-crowded, 
so that citizens may see the congested conditions. 

4.. Have the question of building discussed at the various social and 
civic clubs. 

5. Organize committees to interview voters, so that those who are op- 
posed to ttie construction of the new building or are doubtful as to its 
advisability may be convinced as to its need. 

6. Interest the boys and girls of the district in the new building and 
get them working for it. 

7. Hold programs throughout the district in the schoolbouses, having 
the children give the program, and plan as a part of this pn^ram to 
present the need for the new building. 

8. Have the steps taken for securing funds lead toward a I<^cal 
condasion. 

(a) Make a survey of the school district to be served. 

(1) Prepare a population map showing disti;ibut!on of 
people. 
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(2) Show the number of vacant lots to indicate possible 

growth of population. 

(3) Show graphically the increape in population for the 

several preceding years. 

(4) Show graphically the growth ia school attendance, 

(5) Make a comparative table showing growth in school 

attendance in other towne when good facilities 
have been secured. 

(6) Show cost, method of payment, tax per |1,000 of valua- 

tion, and any other informational facts. Trust the 
people to do right when informed of the facts, 
(b) Make a survey of present school facilities. 

(1) Show crowded conditions. 

(2) Show resulting number of failures due to over-crowd- 

ing. 

(3) Show courses that cannot be given. 

(4) Enumerate the educational possibilities for the pupils 

if the bond issue is authorized. 
Alexander Theisen's book. Publicity Campaigns for Better School Sup- 
port, copyrighted 1921 by World Book Company, Yonkers-On-Hudson, 
New York, gives the following suggestions for carrying out a campaign for 
better school support : 

I. Follow the fundamental principles for'auccess in such campaigns 

1. Build all on the proposition that the people of the community 
B-ish to do the right thing by the children and that they will make any 
oeceBsary sacrifices to this end if needs are clearly and convincingly 
shown. 

2. Make the good of the children the paramount issue, in par- 
ticular subordinating to it all considerations of cost. 

3. Let the school authorities appear to be speaking for the whole 
people on school matters and not in the interests of any special class. 

II. Follow the principles of good argumentation 

1. Keep the issues clear cut. 

2. Have unity of action. 

3. Avoid overdoing the thing. 

4. Appear to leave it to the people to judge for themselves. 

5. Count upon the pride taken in personal or organizational ac- 
complishment, to get people to support a good cause. 

6. Choose arguments that appeal strongly to influential bodies 
of voters. 

7. Seek timely arguments and illustrations. 

8. Each argument presented to any group should be thoroughly 
soond. 



SELECTION OF AN ARCHITECT 

Xn architect who bas been graDted permission to practice in Michigan 
\b a pTof ^^'*"'*' man. He renders professional service in bis calling, ae 
a lawyer t"" doctor renders professional service in his calling. The selec- 
tion of an architect is therefore based on other premises than the fee 
which he charges for his service. If a member of a school board wishes a 
physician to attend his family, or if he wishes an attorney to represent 
him in legal matters, he usnally considers the value of snch professional 
services as compared with the professional service that may be rendered 
by others whom he might employ. The selection of such professional ser- 
vice by a member of the school board or by any other individual is no 
different in principle from that which should he followed in the selection 
of an architect for the preparation of plans for the construction of a 
school building and the supervision of the work during the construction. 
Except where the public sentiment of a community may demand it, there 
is no good reason why a school board should select an architect by competi- 
tion to construct a school building any more than it should select a lawyer 
by competition to conduct its legal business. If a school board wishes 
to consider more than one architect, it should do so by making inquiry as 
to ability, responsibility, and reliability. 

The school board should visit some of the districts where the architect 
has constructed buildings to determine the kind of work that has been 
done under his supervision. It should make inquiry as to the relations 
that existed between the architect, the school ofiBcials. and the contractor 
during the constructing of school buildings. 

Can the architect work with people? Dofs he look carefully after the 
construction work? Poes his school building have a finish, or is the 
work slighted where it is not generally noticed by the public? Does he 
have a conception of school needs and ideals so that his school buildings 
are suitable for meeting these needs and ideals? 

The architect should be selected before the bonding issue is submitted 
so that the school board will know the amount of funds needed for the 
building program. The architect who is qualified to do the planning of 
school buildings can render a valuable service to the board in working out 
the community's ideas in accordance with best school practice. His ser- 
vices are as valuable for the supervision of the construction of the build- 
ing as they are for the preparation of the plans and specifications. It is 
therefore inadvisable for the school board to dispense with this supervi- 
sion. It is also inadvisable for an architect in most instances to agree 
to prepare the plans and specifications with the understanding that he 
shall not assume the responsibility of the proper construction of the build- 
ing. 



SELECTION OP AN ABCHITBCT U 

There are three agencies besides the home that are concerned in the 
conatniction of school buildings : the architect, who prepares the plans ; the 
school district, acting through its board of education, which furnishes 
the funds ; and the state, acting through the Department of Public Instruc- 
tion, which approves the plans. These three agencies can best assure 
suitable school buildings if the planning and the construction of the school 
building is under the direction of a reliable and competent architect. 



TYPES OF BUILDINGS 

The school orgHDizatioti wiil determine the kind of bnilding that is to 
be eonstructed. No school building ahonld he planned withont consnlting 
the superintendent of aehooln as to the nature of the work to be carried 
on in the building. Michigan hati aohool diHtricts that will have need for 
the Ave general types of buildings; grade boildings. high school baildin^. 
combination grade and high school buildings, junior high school buildings, 
and Yocational school buildings. If the district is large enough to require 
grade buildings, junior high school buildings, and high school bnildings. 
the planning of school buildings will be different from that required for 
a school district where one building must serve all the school needs. 

A school building for the elementary school should be limited to two 
stories with both of these stories above grade. In such a. building the 
heating plant, coal room, grmnasiuni, locker, and shower rooms may ex- 
tend below grade if fundamentals are not aacrifleed nor neglected. By 
using a construction of this kind all schoolrooms are made available for 
the seating of pupils. There is no reason why elementary school (children 
should be required to work in rooms that are partly underground, even 
though those rooms are used for special purposes. A cellar is not a good 
place in which to develop bealthly children. 

A high school may consist of three stories. The first story or ground 
floor may be slightly below grade if the recitation rooms are given the 
same consideration concerning light, ventilation, and arrangement as 
the rooms on the other floors. The plan and interior arrangement will 
depend upon whether the high school is a four -year high school, a senior 
high school, or a junior and senior high school combined. The huilding 
must be planned to serve best the interests of the community where it is 
constructed. 

Combination grade and high school bnildings are designed for school 
work of all the grades from the first to the twelfth grade. Such buildings 
may be three stories, but the plan should be such that the pupils of the 
grades of the elementary school are as nearly separated from the pupils 
of the high school as can be in such a combination building. The elemen- 
tary school should be cared for on other than the third floor. The serving 
of two general classes of pupils makes the planning of such a building 
important. The grade rooms where pupils are seated throughout the day 
will need to be planned to give either an east or west unilateral light. 

The junior high school has nniic into existence because of the feeling 

that the fonr year high school has not been well adapted to the needs 

of the pupils. The promoters of the junior high school have had in mind 

'loo! that would be better adapted to help the pupil make the trans- 
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ition from the methods and practices of the elemeatary school to those of 
the high school. The aim of this school is prevocatioaal rather than voca- 
tional. This school offers a variety of work so that the pupils may find 
there those things that will appeal to their varying interests and aptitudes. 
This school gives the pupil a wide variety of contacta in order that he may 
wisely select his career. It is planned to take into consideration the in- 
dividnal differences that exist in our student body. The courses of study 
are usually organized for the purpose of carrying out the following ob- 
jectives as given by the Committee on the Reorganization of Secondary 
Education : 

1. Health 

2. Command of the fundamental processes 

3. Worthy home-membership 

4. Vocation 

5. Citizenship 

6. The worthy use of leisure time 

7. Ethical character 

To achieve these objectives in the junior high school and give a variety 
of contacts there needs to be a curriculum that will provide for work in 
physical education, composite English, mathematics, foreign languages, 
science, social studies, history, civics, practical arts, commercial work, 
agricultural arts, music, drawing, art, and manners and morals. 

The junior high school building should be planned so that these ob- 
jectives may be realized in an economical manner both from the stand- 
point of cost of construction of the building and the pupils' and teachers' 
time and effort. 

There have been constructed in the state the various types of buildings 
mentioned above. School officials will find it profitable to visit some of 
the districts having the particular type of building that they are inter- 
ested in before deciding upon the plan of the school building which they 
are to construct. Plans and photographs of some of these buildings are 
given in this bulletin. These plans are not given with the idea that they 
are beat in. every particular. In fact some of them could be improved. 
These plans will, however, help you in working out your building problem, 

A beautiful, well adapted building located on a site that is sufficient 
in size for the play and physical educational activities of the community 
is the kind of school building that a school dJHtrict should aim to provide. 



VOCATIONAL BUILDING 

The rec<^:nized need for training for industrial work has canned tlie 
appearance of the vocational school ae a part of our school system in the 
larger cities, A type of building somewhat different from our day school 
has been constructed. The same general principles of construction, how- 
ever, are followed in the vocational schools, for buildings which meet 
the needs of day schools are osually suitable for vocational work. If the 
number of persons who are to do strictly vocational work is not sufficient 
to require a separate bnilding the work may be done in the regular school 
bnilding. Old bnildings poorly lighted, heated, and ventilated are no more 
suitable for vocational work than they are for other school work. The 
building should be heated, ventilated, and lighted with as much care as' 
an ordinary school building is heated, ventilated, and lighted. Since good 
light is essential in much of tbe shop work the rooms should have a 
minimum of light equal to one-fifth of tbe door space. If the difference 
in the character of the woi* pursued makes it desirable that the vocational 
work be separated from the r^ular school work, provision should be made 
for as desirable rooms as the schoolrooms of the day school. 

The vocational school bnilding should be located on a site that is ample 
for its growth and as near th.^ industrial center as may be. There sfaouM 
be rooms for mechanical drawing, class instruction, and laboratory work, 
as well as shops. The building should be planned with the idea of carry- 
ing on a particular trade or industry. Each trade or industry should 
be assigned to a particular portion of the building. In smaller cities 
a general shop in the high school building providing for household 
mechanics -and two or three or more industrial activities is very satis- 
factory. In such a shop a general industrial course may be taught. An 
auto shop should always be near the machine shop and so built as to al- 
low a car to be run in upon the flow. 

The room in which related instruction is given should be near to the 
room or rooms where the related trade or industry is carried out. If the 
school is to train for industry, it must be planned and equipped so that 
the pupils are placed in situations closely resembling the industry for 
which the training is given. 



Eqnipment 

The vocational school departments should be equipped with the latest 
and best machinery and apparatus so that the class of work done by the 
pupils may he on a par with the class of work of the regular schools and 
the industrial work of the shops. Machines should be provided with safety 
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OBNEKAL CONBTRUCTION 

Enda Sonsht 

Every school buildiog should be constructed with the idea of serving 
public needs, as well as school needs. The people of Michigan who have 
given of their money to construct schoolhouses have not had the return 
from their investment that they might have had if more consideration 
had been given to serving the community socially as well as educationally. 
The schoolhoase should be the center of the educational, social, civic, and 
cnltural activities of the community. The library, auditorium, and 
gymnasium, together with the domestic science equipment offer an excel- 
lent opportunity for civic and social organizations to carry on activities 
that directly affect not only the lives of the adult population of the 
school district, but the school population as well. 

The auditorium provides a place for lectures, literary societies, farmera' 
clubs, and women's clubs., as well as school activities which enrich the 
school curriculum. 

A school building should be beautiful without sacrificing fundamentals. 
It should be placed in beautiful surrounding for aesthetic value. It should 
be constructed with due regard for hygienic principles. Such factors as 
safety, utility, durability, and economy of construction are fundamental. 

A school district in the construction of a school building should avoid 
such defects as poor design and insufQcieot land for the proper setting of 
the building. It should not construct a building that is unfitted to the 
function it is to perform; that is so inelastic that it cannot be altered 
to meet the change in school ideals; that does not lend itself to additions, 
or assembly and reaction purposes; that is costly because of several idle 
or oversized rooms, corridors, and halls; that is iusufficient in illumina- 
tion, either natural or artificial ; and that has improper acconstJcal prop- 
erties. 

The school building is one of society's means of advancing civilization. 
Democracies have recognized that their safety, prosperity, progress, cul- 
ture, and happiness are dependent upon provision for the education of 
every child, r^ardless of his financial support. This fundamental need 
for education makes it necessary that there be adeqiiate school facilities, 
and that the unventilated, poorly lighted, poorly constructed, and poorly 
equipped schoolhouse of the years gone by should be discarded just as 
our machinery, our tools, our means of transportation, and our Inadequate 
business methods have been discarded for those that are in harmony with 
the spirit and Ideals of this age. 



MATBBIAL 

A school baildiDg may be coDBtructed of material that will make it fire- 
proof, or semi-Sreproof, or it may be constructed of material that la not 
fireproof. A echool building should be fireproof if a large amount of 
money is expended in itB couBtruction. for it means permanency of 
structure, better hygienic conditions, reduction of repairs, etiminatioii 
of danger of destruction by fire, freedom from shrinkage, and less heat 
losses. 

A building is considered fireproof if the walls, floors, partitions, ceil- 
ings, piers, columns, roof, stairs, and corridors are constructed of in- 
combustible material and the metallic structural material is protected 
by an incombustible flre-resisting material. Such covering may be brick, 
tile, Portland cement, terra cotta, or other fire-resisting material of suf- 
ficient thickness. A building is considered fireproof even though there 
are wood trim and wood fioors. The rules prescribed by the National 
Board of Fire Underwriters should serve as a guide in determining whether 
a building is fireproof. 

All school buildings, the construction of which is not in accordance with 
the requirements of a fireproof building, are non-fireproof, although there 
may be some fireproof construction. School ofBcials should not be misled 
by the statement that a non-fireproof building is as good as a fireproof 
building. It is not. 



STANDARDS AND ARRANGEMENT 

The real purpose of the school building is to furnish means for pro- 
moting educational work. It is esseutial. then, that a high percentage of 
the school building be available for instruction. 

The divisions of school buildings and their relative value resulting from 
a study made by a committee of the National Education Association are 
as follows: 

Division . Floor area 

Administration not more than 12 per cent 

Instruction not less than 50 per cent 

Accessories not more than 3 per cent 

Stairs and corridors not more than 20 per cent 

Flues not more than 5 per cent 

Walls and partitions not more than 10 per cent 

These divisions were arrived at for the purpose of giving some basis 
of determining whether a school building is planned with a maximum 
space for instructional purposes and a minimum space for the other pur- 
poses which must be provided in the school building. Fifty per cent for 
instructional purposes is low. Our best school buildings constructed in 
recent years have more than this, A mathematical carrying out of these 
divisions will not necessarily mean a good school building. 

It -is the buBineas of those planning schoolhouses to keep in mind the 
fact that the instructional part is the important part to be considered, 
and that the other divisions must be kept at a minimum; otherwise the 
taxpayers' money is being wasted. 

The adaptability of the plan in meeting educational needs, its safety, 
its provision for sanitation, its workable arrangement of rooms, its 
size, location and accessibility of the auditorium and gymnasium, its 
provision for physical education, its library if used by the public, its 
laboratories, and its vocational and pre-vocational facilities are factors 
that must be considered in preparing plans for a schoolhonse. 

CIASSROOMS ELEMENTARY SCHOOL 

The size of the classroom should be determined by the number of pupils 
to be seated in the room. The classroom should be planned with a minimum 
of fifteen square feet of floor space per pupil and an air space of two 
hundred to two hundred fifty cubic feet per pupil. This air space per 
pupil is the determining factor for the seating capacity of a classroom, 
even though the floor space on a basis of fifteen square feet of floor 
space per pupil would permit more pupils to be seated in the room. It 
should be an exceptional case or a room for special work, which is larger 
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than 24' X 32', excq;»t special classrooms Bach as kiitdergart^a a&d indus- 
trial art laboratories. The ceiling height should be not less than twelve 
feet. The width of the room should be not more than twice th» distance 
from the floor to the top of the windows used for li^^ting the class room. 
A claasroom 22' to 24' by 30' to 32' with a ceiling height 13' to 13' will 
be about the ri^t size for most school buildings. Exceptions may be taken 
to these sizes in school Bvstems where there is an opportanltv to control 
the Bomber of children that will be placed in any schoolroom. In such 
school systems the rooms may be 20' x 30' and 22' s 28', with a celling 
height of 12'. 

RBCITATION BOOMS — HIGH 8CHOOI. 

The recitation rooms for high -schoolH have *»o standard size. Their 
fiize depends upon their nse. There should be recitation rooms of dllTereut 
sizes BO that there will be sufficient room for those classes that are large 
because of the subjects pursued. The reeitalion rooms that have been 
planned for Michigan high schools vary from 15' x 20' to 24' x 32'. A 
recitation room should not be larger than is necessary to accommodate 
the class. Recitation rooms that are larger than this are not only a waste 
of money at the time of construction, but also a waste of money for 
maintenance as long as they are used. 

The classrooms for the same or similar grades should be placed near 
each other. The kindergarten and first grades are simtlar. They should 
be near each other. The smaller children should be near the exits. If 
the first six or eight grades occupy two floors the lower grades of these 
should be on the first fioor. 

The architect, school board, and suiierintendent plauuing a rlasHroum 
should keep in mind economy consistent with the [inr[»ow the room is to 
serve, and the standards essential for a safe, sariilary, and durable con- 
Btructiou. 

WABDBOBKS 

There are at the present time thrm' 'rlasiwN of win-droliMi in timt in Mi''lii- 
gan schools: front, rear, and side. Tlut front and rfiir art: tisiiully arranged 
with two open do<H'ways toto the idauKt'o'Hii, otit* at eiidi ttiid. However: 
wardrobes with iranlshing. rolllnif, or nwliiging limH'i »re uiTiiiiged ui the 
ends of the •ehoolroom am wel\ ttn ttlt tiw. sido <>f Mm' im'IjkoI. If ttii'b ward- 
robes ai« used, tbey should \>f 'if sti<-ti df|»M( iIihI Hh' i-hildivii'ii wrape 
can be hang in them without l>cjijg <')'wly pH'lx'ii titgi-llu'i-. This is 
necessarj for sanitary r<^»ijfi«, l'r'tvmt)ii» iimifi HlwNys tm inaiUi for the 
proper ventilatioo of tli'M** yftmu. K>jHJfii»j'-« wviiji'd «fi'ujti '-DUti ars 
placed at the base of the war«Jt(jt*f» t'l iir<i Hi)y •imini 'U/iiiinii Uj;i1 hi^y (j** 
placed in tbem. II the wsjdr'^ljc with IW VHiijdnH(f. ii/iHun. or uyini/iiiti 
door is plaeed st th« ea4 vf <li*- hnU'iiug.. mHi f>i)-M> ni>iit* If ifivA '// Um 
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location so that it will not be at the front of the schoolroom, for there is 
no suitable provision for blackboards at the front of the schoolroom where 
a part of them should be. 

Wardrobes made by partitions across the end of the room with an out- 
side window into them give more space for the hanging of wraps and are 
usually to be preferred where there may otherwise be a placing of wraps 
one above another. They are more expensive to construct for they add 
four to six feet to the size of the room and thereby increase the outside 
dimensions of the building. Corridor lockers are frequently used for 
grades above the first two instead of wardrobes. 

ASSEMBLY ROOM 

In most high school buildings that have been constructed in the past 
provision has been made for an assembly room where the ninth to the 
twelfth grades are seated. With the introduction of the junior high school 
we have had the assembly room seated with grades from seven to twelve 
inclusive in the smaller school systems, and with grades seven, eight, and 
nine, or ten, eleven, and twelve in the larger high schools. Recently there 
has been a movement away from the large assembly room to the study 
room of smaller dimensions. The oi^anization of city systems is such 
that such an arrangement can be carried out, but the school systems with 
a total school population of five hundred or less and maintaining but one 
school building will find it an advantage to relain the assembly or lai^ 
study room, as a home room for the pupils. This room usually serves 
as a place where classes may be conducted. It may also serve as a place 
to carry out the community center movement. 



The auditorium is an essential feature in any modern high school of 
considerable size. It should be constructed with a stage for choruses, mass 
drills, symphony orchestra, school plays, literary work, club work, debat- 
ing, and other forms of student activities. 

This room should be well lighted, heated, and ventilated. It should 
be on the first floor so that it can be easily reached by the public, for the 
auditorium should serve as a meeting place for community activities. 

Inasmuch as such a room will often be filled with people careful pro- 
vision should be made for exits. It should be arranged so that it can 
be shut off from the rest of the building for use during school sessions with- 
out disturbing the school. This room should be wired for lantern and 
moving picture machine and the windows should be arranged so that the 
room may be darkened if pictures are to be shown during the day. The 
trend toward the use of the lantern and the moving picture for school in- 
struction makes it necessary that the auditorium be available during the 
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school sessions. Special attention should Ire given to the aeeoustics of this 
room. 

In the smaller schools the function of the auditorium and the gym- 
nasium should be combined. The gyntnaKiuni can be seated with chairs for 
auditorium purposes and the. chairs stored in a room adjacent when the 
gymsaslum is used for other purposes. If the school district cannot af 
ford either a gymnasium or an auditorium, the assembly room may be 
used for community activities as well as for school purposes, 

STUDY BOOMS 

If an assembly room is not provided, there should be a study room in 
schools maintaining the high school grades. This study room will vary 
in size depending upon the number of pupils to he accommodated. The 
study room may tie made to seat as many as two hundred pupils. It is 
better to have more than one study room than to make the study room 
too large, A study room for seventy-five to one hundred pupils is better 
than one that is larger 

The study room should be adjacent to the library so that pupils may 
have easy access to hooks needed. The library, howei'er, may he located 
acress the hall from the study room. Often it i^ located between two 
study rooms. These rooms shoald he arranged so that there is a minimum 
of stair climbing when the pupils are going to or from classes. 

OPEN AIR aOOMS AND MUSIC ROOllS 

Every grade school building containing several i-ooms should have at 
least one open air room. This room may be any room of the building, 
but the best location is a southern or eastern exposure. The windows 
should be arranged to keep out the storm iind still admit the maximum 
amount of sunlight and fresh air. The room should be located so that 
there is easily accessible a place for the preparation of the forenoon and 
afternoon lunch. Toilets, wardrobes, and lavatories with hot and cold 
water should be on the same floor as the open air roonu- 

The music room should be located in that part of the building where 
there will be least disturbance to other departments. .\Siple provision 
should be made in the construction for the reducing of noise from this 
room. 

eiNDERGARTEN AND FIRST GRADE ROOMS 

The kindergarten room should be a large, well-equipped, and well- 
lighted room. One and one-half to two classrooms is about the right size. 
It is well to have a fireplace at one side. It is important that the room 
l>e large enough to give room for playing games and for folk dances. 
It is advisable to have this room located on the east or south side of 
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the baildiDg bei^nae of the cheer fumiehed bv tlie sunshiue. TbMV 
fihonid be a toilet rtWHu and lavatorv off the kinder^irieu ntoiii. It if 
also well to have a drinkiiig fountain in the room. Dntwn^ and t-aiws 
foF the pnpils' worfe shonid be provided. The cDpboard» and dntwerv 
for the pupils* wort: shonid be low. The blackboards should be plat.vd 
low enough Tor pnpils' use. The windows should be lai^ groups with 
built-in window seats and placed low so that the pupils of the kinder- 
garten age may enjov them. Every effort should be made to baT« this 
room a beautiful and attractive place for children because their flrat 
school contact is here. It is, therefore, important that tbev f6nn the 
right impreesioD of what school offers them. The provisions for the 
Qrst grade rfM>ni mar well be according to those recommended for the 
kindergarten room since the children who occupy these two rooms have 
may interests in cmnmon. 

SCIHNCE BOOMS 

The arrangement and equipment for this branch of the s<^-liuol ttkun^ 
will depend upon the size of the school and the ideals of the conuiiuuity 
which it reflects. The laboratory should be of ample size to allow pupiln 
opportunity to work out unhampered any experiments assigned. The 
room should be equipped so that it may be darkened for lantern k'^'fures. 
The science department is an important part of our school bei'iiuse iu 
this age of indnstry men and women with ^ientiflc knowledge are in 
demand. Whatever may be done should be done in furtherance of our 
industrial and commercial life, as well as reflecting the ideals of onr sor'al 
life. 

The ground floor if properly lighted, udIp&s it is a basement nxiiii 
where tbe equipment will rust or corrode, is a good place for the sciences, 
for there is less vibraliou to affect delicate in»'truments. The location 
of these rooms, however, nay depend upon grouping them so tbat they 
may be easily reached by Die pupils who use tbem. 

There should be pro|i)'r ventilators to discharge the fumes, and tlte 
pumping (ihould be of the Itetd. In the small schooh the lecture room can 
l>e used for both cbemiHtry mid physics. In such case tbe lecture room 
should be placed between tlie iwo rooms. Tbe chairs in tbe lecture room 
should be tablet arm. Theic Hhould Iw ample cases for all materials and 
equipment needing protection, 

OKNBBAL IM-IKNI'E ROOM 

The general sij^mi' i-ooni should be arranged so that supplier are 
accessible. There slioiild W uiuple lubles for individual study and activ- 
ity, and e<|uijnii''iii fin- imlividiial work without iulerfereuce from other 
pnpils. The iwhii shimld Ih- in'ovided with the erjuipriient and apparatus 
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CHMtiiHal for tlie best s<-liool work. Tiie wiuipiiieiif iind iipparatiis ishiniltl 
be selected so that tliere will bp oppoi-f unity for construe tivft work b,v 
the itupilB with the idea of developing thinkers. 

BIOLOGY ROOM 

Tiio biology room should have an abiindanco of light because of Ihe 
niicroscopic work that must be carried on thei-e, and tliere should be 
arrangement for abundant sunshine if plant and animal life are kejit 
foi- observation. There should be suitable work tables and chairs for 
the jiupils, cases for the apparatus and equipment, eases for the material 
used for study, and gas and water. 

PHYSICS AND CHEMISTRY ROOMS 

The physics and chemistry laboratories, if separate rooms, should be 
arranged with a common lecture room between them except in a large 
sciiool system where it is deemed necessary to have steparate lecture 
rooms. Each laboratory should have storeroom for apparatus and sup- 
plies. There should be ample cases for storing all physical and chemical 
apparatus and supplies. The lecture room should open into the two 
laboratories and into the corridor. It should be pi«vided with a deni 
onstration table for the teacher with water, gas, and electrical con- 
nections. There should be blackboards in the lecture room and in both 
of the laboratories; also a bulletin board. The windows should be at- 
ranged so that they may be darkened for lantern work. The physics 
room should be provided with a dark room. Care should be used to 
l)rovide ample gas burners and desks for the pupils who use the labo 
ratory. Pupils will not do their best work if they must work under 
crowded conditions. There is also danger in crowded chemistry labo- 
latories of the pupils spilling acids on one another. There should he 
at least one sink for every two pupils in chemistry. In the other sciences 
the number of sinks installed in the room will depend upon the number 
of pupils in each class taught there. Ample plumbing for these rooms 
.should be provided at the time of the construction. There should be 
one or two sinks in the photographic dark room, prefereably two. The 
desks installed for physics and ehemisti-y should be provided with glass. 
Roapstone. or wooden tops. There should be hoods for carrying off the 
gas fumes, and reagent shelves for holding reagent bottles. There should 
be sink connections in the floor and electric outlets to care for the arti 
ficial light and electric current needed for chemical use. 

.VUKICIJI.TIIliM UOO.M 

The agriculture room should have pi-eferably a southern exposure 
and be located where there is ami)te tight and freedom from freezing 
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li'Ui|ienil)irv. Id n<i >-;i«- should ihf eX|n>»iHT !>*■ uorili. T!it> a^rM-iilmw 
nw»iii whonltt hiivi- » solariam id t.vuu^-lu>u wuU it. nr ii slitniM have 
some oiber ui^iis ..f proridio^ a [ilatv fwr j:n>w)Dg plants fur nbtwrva 
linnal and stndv {inrpoiics. S*e [Kig^ :^^S for 8i]j:g««lioii8 for an aariiwl 
larv room. 

HOME ECONOJI H-S R«*>WS 

The s4-h.!.)l liiiililin^ is not iinupl^te wilhoul prwvisiwu for Uoiin' «■»» 
iKiiiiH-s. <;irls nertl training in this subjei-t not alone bw'aiia*- llwv iiewl 
to know how to sew and cook, bnt bei'ausiie Ihey need to know how ad 
vaiilu^eonslv lo manage a home. Home et-onomics should be tau}Eh( in 
iimnis efiivientiT equipped and conveniently arranged. Standardjt for 
xeKcliun of home eijoipment as well as standards in neatness and con- 
venience in the home necessitate the establishment of a deikarlnkcnt 
oi^anizeil with these standards in mind. Cooking and sewing roonks 
re<]uii-e as much light as anr rooms in the boildiug. The praetU-e, 
titerefore. of placing this st-ieoce in basement rooms unfitted fur other 
Ki'ho4>l purposes shonld be abandoned. These rooms should be well venti- 
lated, the floors should be wood or other material that has proved satis- 
factory for school purposes. The size of I be room will depend upon 
the number of pnpils to be taught in it at any one time. The ordinary 
standard room of 22 to 24 x 30 to 32 feet will be ample space for twenty 
pupils for either sewing or cooking. This means that an allowance of 
about 31) square feet of floor space shoub] be allowed for each pnpil 
in this class. The home economitrs roimiK may include sewing room, fit- 
ting rooui, kitchen, laundry. Ktorei-tioin. and dining room. The rest 
i-ooms which are provided may well serve as rooms where instruction 
may be given in the art of b-d making and Ihe care of equipment usually 
found in the home bedriKmi. The suuiller school buildings will have 
these rooms in propotiion to the time that can be given to this phase of 
school work. The small school building where only one home economics 
teacher will be needed may arrangt: the equipment for cooking and sewinft 
in one room. This room Hhould l>«; the siw* of one and one-half class- 
HHims iu length and a classroom in widMi. The nKtnis for domextic 
Hcienec and domcMtic art shonld In> sireatitinl so (but tlicre may be econ- 
4Hiiy of effort in carrying out Ihe work. 

A practice Iioiim; wheii; |M!0|ile live Ik highly desirable in uoDJuncliini 
wilh laboi-iitory rooms for foml and clolhiiiK work. However, the follow- 
ing i-ooum will very well provide spaec for llic liest lyi«' of home economics 
I raining: 

Food laboratory with sloragc spiice or sliu-eroom 

Clothing lalKtnitory wilh lllliiig nmiti iind slonijie spiire 

l>ining room 

Itedroom wilh llrHl aid Hpiipioetil 
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Bath 

laundry room with recitation facilities 

Living room for conferences and class work 

COOKING LABORATORY 

There shonld be a well equipped Ititclien with storage facilities. If 
possible a dining room should be provided for practice in serving meals. 
This room need not be large but it should be furnished for a standard 
of living suitable for the majority of the group using it. A combination 
kitchen cabinet and buffet may be built in the wall which separates the 
kitchen and dining room, or a pantry may be provided. At least one 
unit kitchen should be arranged either in the laboratory or in a separate 
kitchenette. It should be equipped to be eonvenient and adequate if 
transferred to a home. For this reason, it is advisable to furnish the 
units on the basis of varying costs to meet the financial and social con- 
ditions of the community and at the same time present good standards. 
Each unit provides working space for all types of cooking; additional 
cooking desks of the laboratory type should be provided. Three units of 
varying costs are recommended with suflBcient conventional laboratory 
food desks to accommodate the class. The unit kitchen may be arranged 
by having a work table or desk and sink conveniently placed in relation 
to the stove. The storeroom should be placed where it can he easily 
reached from the instructor's desk and supply cupboards should be pro- 
vided. Table space should be arranged for each pupil. There should be 
a four to six hole range besides the hot plates and ovens provided for 
the pupils and the hot plate provided for the demonstration table for 
the teacher. In a large school it is well to provide a model laundry 
fitted with three section laundry tub, electric washer, electric irons, and 
boards. Schools are making additional use of laundries in caring for 
lunchroom towels and gjmnasium towels and garments. 

The domestic science department offei-s an opportunity to do much 
in training girls to be expert housekeepers and home keepers. For this 
L-eason every facility for this training should be provided. It is well to 
plan a cornei' room for a kitchen in order that there may be cross drafts 
for driving out odors. It is also well to have this room on the side of the 
building where it can be reached by the prevailing winds to make it 
cool during the warm days. An icebox, sinks, and lavatory should be 
provided for the room. The sinks and drain boards should be about 34 
inches from the floor. Ix)ckers for aprons and storage space for clippings, 
charts, and bulletins are necessary. A blackboard and a low vertical 
bulletin board should be provided. See |)age 167 for suggestions for a 
cooking laboratory. 
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SEWING L.\B0RAT0RV 

A sewing room should be located where the unilateral lighting will Itc 
at the north side. The room shon'ld he provided with bnilt-in closets about 
18 inches deep and provided with rods from which clothes may be bung. 
There should also be individual lockers so that each girl maj have her 
own locker in which to keep her work. There should be an ironing board 
i-ecessed into the wall and a fireproof place to keep the electric iron. 
Tbere should be a lavatory accessible to this room. The wall finish should 
be a light shade in order to insure the best effect of either natural or 
artificial lighting. The built-in cabinets for sewing material should be 
long enough for the longest garments that may be hung in them. 

There should be storage space for clippings, magazines, charts, and 
lengths of standard fabrics. The blackboard and vertical bulletin board 
should be placed in sight 0:f at! the class. Bee page 172 for suggestions 
for a clothing laboratory. 

LUNCH ROOMS AND CAPETEEU8 

A special place should be provided for serving hot lunches. The ground 
door is usually the best place to locate such a room. The lunch room and 
cafeteria should be adjacpnt to the cooking laboi'atory unless there is a 
special kitchen and serving room fpr these rooms. If the cooking labo- 
ratory is used, a stove and work table should be convenient to the lunch 
room so as not to interfere with other work going on in the ctass. Nearly 
every school system has children who eat their dinner at the school 
building. The tnnch room and cafeteria may serve an important func- 
tion in providing a place where these children may have a wholesome 
warm mid-day meal, or where they may supplement the packed lunch. 



The library is an eHsential jiart of school construction. It is as im- 
portant to good schmd work as any of Uie Kcieiice rooms. It is important 
that pupils have an opportunity lo mu'wc truininff that will give them 
a good idea of history, economics, Hociology, lileruture, education, indus- 
try, and art. The si/>e of the lihiary room and the e<iulpment will depend 
largely on the size and kind of hcIiooI. In the larger school systems 
there may be provision for lectin'c room and slack room and seating 
capacity for the nundH'r of piijiitH llinl may need lo use the library at any 
one time. The library nhould It- ncm- tlioMc rooms where pupils who must 
do library work aiw Mated. If then' Ih ii Nindy room or assembly room 
it should be located wi thai pii|iilii may go din-ctly from the study room 
or assembly room to the libnii-y. The library sliouhl also have a door- 
way into the corridor mi thai it will Ih- iici-cHHlblc to the pupils of other 
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I'uuiiis. Till! libi-ai-.v room may be near tlie «tiiil,v fooiii witli [miviHioii 
in the study room for the books geiiei-ally iiw'«l liy the HtiideittN of tli« 
study room. 

The eomniQuity needs should also be considered when ]iiacia|; the 
librarj room, A school library, unless there is a separate public libi-ary. 
should be for the use of the public as well as the school. The room, therfr 
fore, should be easily accessible to llie public. The room may be on any 
floor so long as it is well located for school use. The flrat floor, however, 
18 the best location if the public has the use of the library room, and a 
separate entrance for the public should be provided. The pupils' use 
must have first consideration in locating the room. It is imperative that 
the use to be made of the library is the dominaut factor to be considered 
in its planning, location, and equipment. The library room should h" 
well heated and ventilated. The location of the heating units, vent ducts, 
and fresh air ducts should be carefully considered not only for the henlinp 
and ventilating of the room, but also that they may not interfere wilh 
the location of book shelves. The floor of the rooni should he battleship 
linoleum or cork tile, and the doors should be provided with checks to 
avoid noise. The room should be well lighted by both natural and arti- 
ficial light. The shelving should be around the outside of the room so 
that the center may be left for tables and chairs. The fables should be 
of the proper height for the pupils who are to use them and there should 
be a sufficient number to insure a pupil's doing his work without the 
interference of other pupils. 

The ceiling, walls, and trim should he finished in colors that will give 
the best lighting effect. T>ight cream for ceiling and huffs, tans, and 
grays are good colors for side walls. The trim should l>p a color that 
harmonizes with the color used on the walls and ceilinK- There should 
be space for pictures and sculpture. The library room offers an oppor- 
tunity for the school to teach art and i-efinement, through its decoration, 
equipment, and furnishings withfuit detracting from its utility. 

CO.UMERCIAL ROOMS 

The commercial department in the larger school systems should have 
a bookkeeping room, shorthand mom, and typewriting room. The book- 
keeping room should l>e equip|ied with a bank so that business <-:m b<- 
handled in a manner similar to that of outside business. The shoi-thand 
room should be fitted with desks for general work connected with th^' 
commercial department. The typewriting room should be fitted with 
the regular typewriting office desks with disapi)earing tops so that ths* 
machines can be kept cleaned and locked so that no one can interfpi*e 
with tbeni. The typewriting room should be separated from the shovl- 
hand room by a glass partition so that both rooms may be under the 
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(Tuntrol of tlie insiructoi- at the sanw time. The i-onimerrial rooms shuuKI 
lie located »> that the; are adjacent. 

MANUAL TRAINING ROOM 

The uiaauiil traiQing department of a school system will depend upon 
the sise of the s4-hool and the courses of instrnt-tiou that are to be taof^t. 
The room or rooms where this phase of school work is taught shoald 
be as well lighted and heated as anj classro<nii in the school boilding. 
See j>age 2(M) for suggestions for size, arrangement, and equipment 
iif i<oom8 used for manual training and shop purposes. 

ADMINISTRATION ROOMS 

The administrative department may include superintendent's oflBce, 
i-<>eep(ion room, school board's room, vault for records, and adequate 
space for clerical help. 

superintendent's office 
The superintendent's office should be lai^, well lighted, heated, and 
ventilated with private toilet and cloakroom. The average school may 
combine the superintendent's office and the board's office. The superin- 
tendent's office should be located near the front entrance where the public 
can easily find it and where it ran be easily reached from every part of 
the building. There should be a reception room adjacent to the snpcrin- 
tendent's office so that those wishing to consult with him may have a 
place to wait if he is busy. The reception room as well as the office 
shonld be well lighted. Both rooms should be provided with chairs and 
such other furniture and equipment as may t)e necessary to make them 
attractive and efficient. The vault should hp to(ratcd where it wilt not 
l>e i>ossibte for any one to raa^'h It without Roitig |>aHt some one in the 
office. Much care should he used by the schiKfl hoard to provide a first 
i-tass office and adniinislralive deparlnient for the Hu]>erintendent. He 
should have the ecpiipinenl and furniHhings necessary for conducting 
llic school's businesH in a ImsineHslike tiiiiniier. 

I'RINCII'ai.'h room 

Tlie i)rincii)Hl should bnve an atlrtitlivc iiffin; wtiere he or she may 
itHft pupils, teachci'H. and (mlrotis. In a larifcr building the office should 
have an outer re(re)>tl'm room. The prlrn-ipurs office should be located 
where it can W easily rfached by leiu-hers and pupils and where it will 
lie best situated for ndniiiiistiiilldti of scIhmiI nc-livities during intermiB- 
sioiis. This office should Is- provided wilb loilel room and cloakroom 
adjacent. There slioiild be ii sinaM slorfrooni or cupboards for storing 
material in connection with the onic<>. 
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DBFABTMENT OFFICES 

In the large schools there should he offlcee for the heads of deparl- 
nients where these hea4s may do the planning of their work and where 
all records connected with their daily work may be kept. Their officeK 
need not be as elaborate as that of the superintendent or principal, but 
they should he well lighted, heated, and ventilated, and equipped with 
furniture and apparatus for carrying out the work. 

teachers' rooms 

There should be provided in every school building containing several 
rooms a small room for the men teachers and one for the women 
teachers, where they may meet their pupils for consultation if their own 
classroom is in use, and where they may retire when not actively engaged 
in some school work. This room should he provided with lavatory and 
toilet adjacent. It should also have comfortable rockers, couch, table, 
rugs, bookcase, towels, and other comforts. It is well to have the 
teachers' restroom located near the principal's or superintendent's room, 
so that its use by teachers may be supervised. This room, however, may 
be located elsewhere. The rest room for teachers if properly supervised 
as to its use Will repay its cost to the school district. 

girls' rest room 

The girls of the school should have a small rest room. This room 
should be adjacent to the lady teachers' rest rooni with a doorway 
between the two rooms for the purpose of supervision. The room should 
have a lavatory and toilet and should be provided with a first aid outfit 
unless there is a nurse's room with this first aid equipment. Besides 
this equipment, it should be equipped with table, couch, chairs, towels, 
and such other equipment as may be necessary to carry out its purpose. 
The room should be properly lighted, heated, and ventilated. 

DISPENSARY ROOM 

Every school building of any size should make provision for the school 
nurse, oculist, dentist, and school physician, if either or both are em- 
ployed or likely to be employed in the future. 8chool buildings are con- 
structed to last a half century or more. For this reason it is advisable 
to make arrangement for those schoof activities that are likely to be 
carried out in the near future. The iniportamv attached to physical 
education and health educalioii re(]uires that careful consideration br 
given to a place in the school building for this administration. The walls 
and ceiling of this rooiii wlionld !« iminled white so that they can be 
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vasilj washed. There should be a lavatorv. toilet, vitreous china sink. 
hot and cold water, and a dressing rooDi. The room for the oculist 
should be the regulation length of 2rt feet or more. The room should 
he equipped with coucb, scales, medicine cabinet, table, waste basket, and 
chairs. 

janitor's office 

The janitor should have a comfortable office. His long hours of service 
make it necessary that he have this consideration. There should be a 
toilet room and wash room adjacent to his office and his room should 
be located near the furnace room. His office should be of good construc- 
tion with good floor and walls and equipped with desk, filing drawers, 
and chairs. The fire alarm and the telephone from the prinoiiMil'a or 
superintendent's office should connect with his room. 

CI.OSBT8 AXD STOREROOMS 

There should be closets in connection with 4he laboratories and home 
economics room for storing and keeping material and apparatus. Everv 
school building should have plenty of storerooms. If the material to he 
stored is inflammable, the storeroom should be fireproof. Under no cir- 
cumstances should storerooms be located under staii-wajs, corridors, 
or exits. 

CORRIDORS, ENTRANCES. AND EXITS 

The arrangement of corridors, exitw, and entrances is iuqiortant t<» 
give balance to the building as well as to provide for utility, convenience, 
and safety. The coiTidors must be of sufficient capacity to allow pupils 
to pass quietly and in an orderly manner from one part of the building 
to another. Economy of construction should not be carried far enough 
to produce danger because of width of corridor. A minimum of ten 
feet in width should be allowed in all corridors used for the passage 
of pupils and this width should be increased to care for the number 
of pupils that are necessarily in the corridor at any one time. The 
corridors should lead to exits. They should have direct light in them 
and the ends should not \)c blocked off for offices, toilet rooms, or other 
rooms. There should Ik! at InihI two inside exits from each floor and 
from the corridors to out of diKirs in all school buildings of more than 
three rooms. The ))lacing of coi'i'idors and exits should be made with 
the idea of providing a siife onllct from the mom in ease of fire as well 
as an aid to the adniinlKtnilion of llic school. The walls of the corridor 
should he finished with some miilcriiij siicli as cement and hard wall 
finish for Ave or six feet from llie lliKir wliere Ihey ivceive their hanlesl 
usage. The ittsi of the walls and ceiling may have the same finish ax 
aiiy other part of the bulldltig. 
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The floor of the corridor sboald be made of material that is reasooablv 
free from noise, permanent, and easilj cleaned. It shonid be of some 
fireproof material in fireproof buildings. Terrazso, maatic, battlesfaip 
linoleum, and cork tile are being nsed at the present time. Wood niav 
be used but it is not ao satisfactori- since it is more difficult to keeji 
clean. Cement should not be used for corridor floors even if it in 
]i»inted. 

The base to the corridors should be rounded next to the floor ami 
flush with wall above for cleanliness. If wood base is uned. there should 
be a cove or quarter round next to the floor to prevent the accumulation 
of dirt next to the base. 

Exits should i>e planned for the safety and convenience of the pupils. 
The number and location of exits should be snch that if any exit is 
blocked another one will be available so that danger of panic or the 
entrapping of pupils will be avoided. There should be an exit at or near 
the end of every corridw and every stairway should lead to separate exit 
doors. The width and locjition of exits should be such that there will 
be no corners in which pnpila may be trapped. 

.\ll assembly halls and audilorinms should have at least two exits. 
The number of exits provided will depend upon the number of persons 
who may be assembled in such rooms at any one time. These exits 
should be at the ends or at one end and a side so that there may be a 
quick emptying of the building in case of fire. 

STAIEWAYS 

Slaii-ways leading 1o the up|ter fl(Mir should be at or near the opiHwite 
('i)ds of the corridoi-s. Sufficient stairways should be provided so that 
children can get out of the building in the usual manner if there is a 
flre. Do not depend upon fire escapes. The stairs should be either 
fireproof or (slow burning material and supported by some form of fire- 
proof material. It should be kept in mind that the stairways should 
be constructed for safety as well as utility. The doors leading from the 
stairways should open out. The width of stairways for the elementary 
and high schools shonid be from three feet eight inches to four feet two 
inches in width between hand rails so that pupils cannot march more 
than two abreast. This will give each pupil a hand rail, which must 
i»e pi-ovided on both sides of all staint-ays. If a stairway is wide 
enough for three pupils to jmss abreast the center pupil does not have 
a hand rail and there is tliei-efoi-e danger in case of a panic. If stairs 
;iT-e made wider than Ihe size given almvc. 1licy should l>e made wide 
enough to double the widlh allowed jiiid hand rails provided down the 
center so that each two pupils abreast will have hand rails. 
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Stairs niDfit aot be placed over boiler i-oonis. furnace rooms, or anv 
otiier place where fire may originate and cut off the ueans of escape 
for those on the upper rtooi-. The outside balustrades to stairwa.vK 
should be of closed construction where there is a run of more than 
one night of stairs, for girls coming down the stairs are not well_ pro- 
tected fi-oni the view of those on the lower flight of stairs. The open 
balustrades are not so easily kept clean. 

If there is an elementary school, junior high school, and a high school . 
in the same building there should be separate stairways for each bo that 
the pupils of each of these school organiiations will not be required to 
mingle on the stairways. 

In the construction of a sehoolhouse, the stairway should not be 
cheapened because of the lack of funds. The height of the riser and the 
mn should be such that there is am easy climb. The riser should vary 
■ from S inches to 7 inches, depending upon the grades to be' taught in the 
building. The width of the mn will vary from ten to twelve idches 
<!epending upon the height of the riser. 

Kidder's Architects' and Builders' Pocket Book, Seventh Edition, con- 
lains the following rules relative to treads and risers : 

"For schools and for stairs used by children the rise should not exceed 
(i inches. The width of the run should be determined by the height 
of the rise, the less the rise the greater should be the run and vice-vflrsa. 
t^pveral rules have been given for proportioning the run to the rise: 

: (1) The sum of the rise and run should be equal to from 17 to 17^ 
inches. 

(2) The sum of two risers and a tread should not be less than 24 nor 
nsoi^e than 25 inches, 

(3) The product of the rise and run should not be less than 70 nor 
ii;ore than 75. These rules apply only to stairs with nosings. Stone 
stairs without nosings should have at least 12 inch treads for adalts." 

STAm LANDINGS 

There should be stair landings the width of llio stairfl half way to the 
next floor. These landings should be kept <'leiir of seats, flower stands, 
or ati/'other construction that miglil nmno childi-en to stumble or be 
pocfceted in case of Are. 

noons AND iiAHnwAiin 

Good doors should be provided for Mchool buildings not only for their 
utility but for the finished api«^iirunce tinil they give to the Bchool, . 
building! Cheap hardware tdiould not be iiw'd. The hardware of. a 
school building haf usage that re(|uiri'« Ihe bi>M(. The rooms ahouldbe 
provided with locks so that the IcHcher may loi'k her door if she wishes. 
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Locks to claBsrooni doors should l>e hucIi tliat tlipv i-iiiiuot lie luvked 
trom tbe clasHroom side. A master key sboiild be |tmvided for the 
janitor and the soperiuteiident or principal. If doors are to n-ork well, 
care moBt be used in the construction of the building so that it will not 
settle. Besides providing panic bolts or their eqnivalent and looks for 
outside doors, there should be suitable door check?. I'nder no circuni- 
stances should there be top and bottom holts to doors, except when 
controlled b; panic levers. The doors to classrooms should be at the 
teacher's end of the room to give better control over tbe pupils of the 
room, especially in case of fire.* 



There is no part of the school building that should receii-e closer atten- 
tion than the consti'uction of floors. Thei-e are several kinds of floors 
that may be used in school buildings. 

Tile floors are good for shower, locker, and toilet rooms and outside 
vestibule. They are also good for corridors and places where thei-e nia.v 
be exposure to storm. A tile floor, howevw, is hard, noisy, and cold. Ter- 
razso floors may be used throughout the school building. They are liable 
to crack, however, unless properly laid. They must be laid so that 
there is opp<vtunity for contraction and expansion. 

Battle^ip linoleum and cork floors are the most noiseless floors that 
can be laid. The floor upon which they are laid should be perfect 
if the wearing qualities are to be prolonged. These floor coverings 
should be cemented to the base upon which they are laid. 

Mastic floors are now used in school construction. This material may 
be used in classrooms, corridors, halls, showers, and toilet rooms. 

Hardwood floors are advisable for woodworking rooms where 8har|) 
tools are used. X\'ood floors are among tbe most satisfactory for class- 
rooms where seats and desks are to be placed. If w<mmI flooring is 1o 
be used, clear hard maple, side matched and end matched. 2 inches to 
214 inches face, and securely nailed should be used. This floor should! 
be floated ou strips 2 inches to 3 iuches wide by 2 iuches thick with 
deafening beneath it. It is well to have this deafening extend hack of 
the baseboard for a few inches. New laid wmxl floors should be sjuule.l 
and filled before putting on a finished coat. If the floors are to be 
stained the stain should be put on before the filler. After the stain an.l 
filler have been applied, a siiillcient number of coats of shellac should Ite 
applied and the floor finished with wax or a s*****! floor varnish. School- 
room floors may also be flnished by coats of nil instead of filler an.l 
wax or varnish. 

If floors are to be oiled, they should Ik' thoroughly cleaned with lio| 
water and some good cleansing comiwnnd liefore the oil is applied. Thi« 
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sbontd be done each time before oiling, i^inc ^mmI xnceiiio;; tiiiti|Hnin(I 
maj be used wben sweeping, but for sanitarv reaMinft cjin^ slioiiM iw 
used not to plaoe this compound where it niay lodge hack of stationary 
seats. 

Gonent cannot be approved for finished floors for schoolrooms, i-orridors, 
or any other part of the fx-bool building that is used for school pnr])oses. 

The plaaiaing should be well done. The niimlH>r of cosHs should Ih> 
specified and the last coat should Iw trowelled to a smoolli fliti!<h. A 
sand flnisb which becomes a catchall for dirt and jceniis should not Ik> 
used. All exposed comers should have giilvaiiize<l or copper i'onii>r 
beads. 

PICTURE MOI.niNO 

Every schoolrooii) should Ih" iirovicU'd with a picture inolding wi tlmt 
pictures appropriate to the };tade iiia.v l>e hiiii)i on the whIIh. 

INTERIOR DECORATION 

The school board at the time of construction of the school lmil(iiii;> 
should plan for the decoration of the walls. A school building is not 
completed if the proper treating of the walla is omitted. The color 
scheme used is important because it is directly related to the propel" 
lighting of the schoolroom. The walls and ceiling should he painted 
so that they may be easily cleaned. The following conihination of coIovh 
will be found satisfactory : 

1. Side wall;— cream 
Ceiling — ivory 

2. Side wall — silver gray 
Ceiling — pearl gray 

.t. Side wall — buff stmio 
Ceiling — cream 

IIOIIPH 

The covering on roofs of all school biiildin^s shmild ]>■■ nf iintcriiil 
that is fireproof or of slow burning material, 

FIRB AI^RM 

Every building that is more than one Hlory in height mIioiiIH lie pro- 
vided with a fire a>larm system with gongs that can be heard in cver.v 
room, including the basemeni inonis. The sysl^'ui should )m> li'stcd 
at frequent intervals so that it may he known that Ihe system in in 
working order. Fire drills mnsl Ih' given once each nioiilh according 
to lav. They should lie given oflener. 



50 SCHOOL BUILDINGS, EQUIPMENT. AND GROUNDS 

PIRB S8CAPES 

I'TOvieion should be made at the time of construction for bucIi fire 
escapes as are required by the State Fire Marshal. Every school building 
should be so constructed and arrauged that there will be a feeling of 
safety if there should be a fii-e any place in the building. Such a feeling 
of safety will be a large factor in preventing panics and the injury and 
loss of life that are due to panics. Fire escapes are not good substitutes 
for fireproof inside atairs, corridors, and exits. They are an unsightly 
appendage to the outside of a school building and should in no case be 
erected to take the place of an inside stairway. 



WINDOW ABRANOEMBNT 

The amount of defective vision among children and adulte is sucli 
Ihat those who are planning school buildings need to study very carefully 
the proper lighting of the schoolroome. The lighting must take into 
consideration both the natural and the artificial. 

The ideal wa; to light a classroom is by unilateral banked windows. 
Rooms with north exposure should have a larger percentage of glass 
nrea than those with other exposure. Schoolrooms should be lighted so 
that the glass area equals at least one-flfth of the floor area of the rooms. 
The light should all come from the left of the pupil, and the light should 
Ih; arranged so that the banked windows throw the volume of light 
iicross that ])art of the room where the pupils are located. The front 
and back rows of seats may well be taken as the distance windows may 
extend to the back and front of the schoolroom. The more the light is 
spread out along the long side of the room, the greater the amount of 
face light that the pupils have. Every pier introduced into the lighting 
area increases the number of pupils that will be affected by face light. 
The best lighted schoolroom from the standpoint of the pupils will be 
the schoolroom with banked windows properly located and with the 
i-equired percentage of glass. From the standpoint of construction it 
is not necessary that there be any piers breaking up the group of win- 
dows. If any piers are introduced, there may be one with three windows 
on each side if the pier is reduced to a minimum, or there may be two 
with groups of two windows making six windows to a room, if the piers 
are merely small supporting piers. The Department of Public Instruc- 
tion recommends as first choice banked windows, second choice one pier, 
third choice two piers. Very good reasons should exist if other than 
banked windows are used for lighting standard sized schoolrooms and 
classrooms. 

Schoolrooms where pupils are seated must be arranged so that they 
will have either east or west light. South light gives excessive sun- 
light, causing curtains to be drawn most of the school day, and north 
light does not admit of sunlight for sanitary purposes. 

The tops of the windows must not be lower than six inches from the 
ceiling and it is better if they extend to the ceiling. The sill should not 
be less than 2^4 feet from the floor nor more than 3^4 feet. If the 
windows are lower there may be danger from reflection of light from 
outdoors into the pupils' eyes and if higher the pupil will not be able 
to look out of doors to rest his eyes. 
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TRANSOMS 

Wiodows Hbould not have traiisoiiis fis tliese bar the light across that 
part of the window lyfiere the beet light for the i-oom is available, 

8KYLI0HTS 

A room can be well lighted with Bkylighte but they should not replace 
the unilateral lighting for the standard schoolrooms and classrooms. 
Skylights should be used sparingly. There are four main objections to 
overhead lighting: 

1. It confines the pupils within the four walls so that they cannot 
Kce what is going on outside. 

2. It ofteu does not permit the direct rays of the sun to enter the 
schoolroom. 

3. It is often too strong a light, or a light with streaks, either of 
which affects the eyes. 

4. It is often retarded because the glass becomes covered with snow. 
Overhead lighting is permissible for art rooms, shops, and library, 

and also for large assembly rooms and study rooms when it is not pos- 
xihle to light a room from one side. 

REAR WINDOWS 

Windows at the rear of the schoolroom are a detriment to the eyes 
of the teacher as well as causing the body of the pupil to cast a shadow 
over his work. If the light enters the schoolroom from more than one 
side there will be conflicting lights that will cause shiriy places on walls, 
corners of the room, and blackboard. 



The ceilin;; of schoolrooms should usually be a minimum of 12 feet. 
The width of the room should not be more than twice the distance from 
the floor to the top of the windows. Care should be taken not to have 
adjacent buildings and trees located near enough to the school building 
to interfere with the light. If there are courts they must be large 
enough not to interfere with the light. It is well also to have the walls 
of the school building on the court side of light construction so that there 
will he a good reflecting surface. 

DECORATION 

The walls and ceilings of llie schoolrooms should receive cai*eful 
attention Itecause of the effect of the color upon the light of the room. 



LIGHTING OF TUB ASSEMBLY ROOM 

The iissoiublj room should be well provided with oatural light for the 
lijgieiiic- effect o( the sun's rays in the room. The windows should be 
provided with opaque sliades so that the room may be darkened for 
moving pictures. Exits should have exit lights over tliein for use when 
llie room is darkeoed. 

FACTORY TYPE LIGUTING 

Vocatioual and industrial arts school buildings may be lighted bv 
northern saw-toothed skylights, and by arranging a series of columns 
for the construction and then filling in between with glass. Such build- 
ings with so much glass should have diffused glass for east, south, and 
west sides to avoid the glare from the sun. 

LIGHTING OF LIBRARY 

The glass area for the library should equal at least twenty per cent 
of the floor space. All the light of the library can well come from 
above and the up|)er pari of the room. This will leave a greater sjmce 
for shelves for books. 

LIGHTING OP GYMNASIUM . 

The gyninasiuni should be lighted with large windows that open out- 
ward so that they may be opened for the circulation of air. Skylights 
are not advisable for a gymnasium, for during certain portions of the 
year the room is likely to be too warm. The gymnasium may be lighled 
from more than one side. 

ICS AND MANUAL TRAINING ROOMS 



The light for the domestic science room should he either unilateral or 
side and end light to give opportunity for cross ventilation and the 
glass should be equal to at least twenty per cent of the flooi- space. The 
glass area for the domestic art room should be equal at least to twenty 
to twenty-five per cent of the floor space. The light for this room should 
lie unilateral and preferably located so that it comes from the north. 

The light for the manual training room may be either unilateral or 
side and end if the placing of the furniture in the room is such that 
end lighting as weli as side lighting is necessary to pi-ovide proper light 
for all manual training desks. The glass ai-ea for ligbling the room 
should he equal to at least (wenty per cent of the floor space. 

The artificial light should be of proper amount and suitably located. 
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UGHTING OF THE LABORATORIES 

Tbe light for the laboratoriee should be unilateral aa^ the glass area 
shonld be equal to at least twenty per cent of the floor space. The 
lighting fixtures for these rooms should be plaoed where they will he of 
most value as well as giving general light for the room. 

LIGHTING OF COMMERCIAL BOOMS 

There is need for favorable light for the commercial rooms. The 
ruling, figuring, writing, and close work with the e.ves require that the 
lighting of these rooms be as well planned as that of the other classrooms. 

LIGHTING OF DRAWING ROOMS 

The light for the drawing rooms should be anilaferal to prevent con 
fusion of shadows. The glass area must be equal to at least tweotj' 
per cent of the floor space. A romn planned entirely for mechanical 
drawing might have the light from side and end to avoid the shadow 
from T square and triangle. The tops of the drawing desks are inclined 
and the nature of the work is such that pupils are not bothered by the 
reflection of light into the eyes. North light is preferable for iJrawing 
rooms. 

LIGHTING OF STAIRWAYS 

Stairways should be well lighted by both natural and artificial light. 
Every stairway must have an abundant amount of light for moral rea- 
sons as well as physical safety. 



Toiridors with rooms on each side should be lighted by iMrth natural 
and artificial light. Corridors that have only end lighting should be 
further lighted by borrowed light from the rooms along the corridors. 
This borrowed light should come through diffused glass and the glass 
should be located well toward the ceiling of the room. The E and H 
shai>ed plans offer good opportunity for corridor lighting. Such con 
struction. however, has the disadvantage of costing more because of the 
increased number of feet of outside wall needed for the same amount of 
schoolroom space. 

The Illuminating Engineering Society code on natural lighting states 
that: 

"To secure the highest lighting value it ie recommended that the room 
be so desiEned that no working location is more dlBtant from a window 
than one and one-half times the beiglit of the top of the window from the 

"Window Openings. Tests of daylight in well lighted school buildings 
indicate that, in general, the glass area does not fall below 20 per cent 
of the floor area." 



UGHTINO a 

"Ldgbtiiie Value o* a Wtodtnt. The lighting TaJne of b window at any 

elT«i] location In the room, will ilesteiid upon the brightneea of the siky. 

• the amoimt of aky -rlBlble throngb tlie window at the glveti location tn 

the room, and indirectly iq>an the reaectinn factor of the BtUTonndln^ 

and the iHTinmBinM of the room." 

ABTIFiClAL UGH TINS 

There are three important kinds of artificiaJ lighting: direct, indirect, 
and semi-direct. All of these have been installed in schools. The semi 
direct is conBidered now as the best of the three for school purposes. 
The nnmbCT of lights to be nsed Trill depend npon the floor area, size 
of the room, pover of the light, Burronndings, and the reflecting surfaces. 
The usual practice is to arrange for at least six ceiling lights eqnallv 
distriboted over tiie area of a clanroom 22' x 30'. Glossy surfaces should 
not be nsBd, for a good reflecting snrface may be secured from a dull 
finish. The artificial lig^t should be arranged so that there is amjile 
light for each pupil without leaving tiie control of the light to the jmpil 
except where special kinds of work may require it. Stairways, base- 
ittent, storeroom, and classrooms should have switches at the point of 
entrance. 

In planning the artificial li^t for a school bnitding care should b? 
1 Hpd to provide this light as near lite the natural light as may be and 
H'ifhont glare, shadows, or sharp contrasts. Too much consideration 
<-annot be given to this phase of lighting by the superintendent, school 
board, and architect. 

The following code prepared by the Illuminating Engineering Society 
Kboald be followed in arranging for the artificial lifting of school 
buildings: 

"Article I. General ReqnlrementE. — When in nee, all bnlldlnge Bhoold 
be prorided., during those boure when daylight ie inadequate, with artlflidal 
light according to the following ArticleB; 

BuUdlngE hereafter constmcted shontd be bo designed that the daylight 
In the work space 1r reasonably uniform and the darkest part of any work 
EpBce 1b adeguatety illuminated under normal exterior daylight condltlone. 

Article II. InteuBity of Artificial Illumination. — The desirable illumtna 
tion to be provided and the minimum to l>e maintained are given In the 
foUowing table: 

Desirable and Minimum IltiimluB.tioti 

Artificial L.lghting 
Foot-eandlcB lljun>enB per aquare foot) 

Minimum Ordinary practice 

Storage Bpacr b 0.2S 0.5 — 1,0 

StairwayB, corridors 0.5 1.0 — 2.5 

GymnBElums 1.0 2.0— 5.0 

Rourb Bhop work 1.25 2,0 — 4,0 

AuditorinmB, asaembly roomR 1,5 2.5 — 4,0 

ClaBBTOoms. study rooms, librarice, laboratorien, 

blackboards S.O 3.5 — 6.0 

Fine shop work S.5 4.0— S.O 

Bewing. drafting rooms 6.0 6.0 — 12.0 
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Article 111. Shading of Ldunps. — Lampe sbould be euitably sliaded to 
minimize gl&re. Gliire, either from lamps w from unduly bright reflecting 
surlftcee, prodnces eye-strain. 

Article IV. DiBtribuUon oT Light on the Work. — Lamps should be so 
arranged as to secure a. good dlstrtbution or light on. the work, aroidlng 
objectionable shadows and sharp contrasts of intensities. 

Article V. Color and Finish of Interior. — Walls should have a moderate 
reflection factor; the preferred colors are light gray, light buff, dark cream, 
'and light olive green. Ceilings and frleieB should have a high reflection 
factor; the preferred colors are white and tight cream. Walls, desk-tops, 
and other woodwork should have a doll flolsh. 

Article VI. Switching and Controlling Apparatus. — Basements, stairways, 
storerooms, and other parts of the building where required, ^onld hare 
switches or controlling apparatus at p«d]it of entraace. 

Article VII. Emergency Lighting. — Emei^rency lighting should be pro- 
vided at main stairways and exits to Insure reliable operation when, 
through accident or other cause, the regular lighting is extinguished. 

Article VIII. Inspection and Haintenaoce- — All parts of the lighting sys- 
tem should be properly maintained to prevent deterioration due to dirt 
accumulation, burned-out lamps and other causes. To Insure proper main- 
tenance, frequent Inspection should be made at r^ular interrals." 

The code further states that 

"Bxcept in very rare instances bare light sources should not be exposed 
to view. Ttiey should always be adequately shaded or completely hidden. 
Even when shaded by translucent media, such as dense glassware, tbe 
lighting' units should be placed well out of the ordinary range of vision; 
in other words it is recommended that lighting units be of low tvig&tnefls, 
even if they are located high in the field of view. 

The maximum brightness contrast oC juxtaposed surfaces in ttie normal 
visual Seld should be preferably not greater than SO to 1; that is to say, 
the darkest part of the work space observed should have a brlBhtness 
preferably not leas than one-twentieth of that of the brightest part." 

"Design of Lighting Installation. — The illumination on the horizontal 
work plane should be as uniform as possible. The variation should not be 
greater than 4 to 1." 

"The chiel factors which must be considered in arriving at the size and 
number oC lamps to be used in a given room are (1) the floor area; (2) 
the total luminous flux emitted per lamp, and (3) coefficient of utilization of 
the particular system considered. The first should be measured In square 
feet. The second may be obtained from a data book supplied by the manu- 
facturers of lamps. The third involves many factors such as the relative 
dimensions of the room, the reflection factor of the surroundings, the number 
of lighting units and their mounting height, and the system of lightlnE. 
By coefllcient of utilization is meant the proportion of the total light flux 
emitted by the lamps which la effective on the work plane. In the accom- 
panying table approximate coefUcients of utilization lor modern lighting 
equipment are given. The work plane in this case is a horizontal plane 30 
in. (76 cm.) above the iloor. These values refer to the Initial Installation 
without any allowance for depreciation." 

WINDOW SHADES 

Tlic window shndcB slionld hfi selected witli niiicli rai'P if the uatnnil 
lijjlit is to bp Iwst coiitrolled. Liglit cnlnred shades that are traosluceiil 
Mliould be iippd. There are now on the market several different makes 
of n<]jtistnhle (raiislnrciit shadew wliii-li ai-e RivinR good natisffirtion, 
Siiperiiiteiideiiis of ki-IiooIk iisnall.v i;now wlieie smi-li rnrtains may 1h' 
pnrcliased. The PepaHment of Public Tnstpnotion wislies to einphnsiz? 
the ini|Hirtani'e of the window sliades and nrge 'school l>oaid» and 
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Nii[M^'i'iutt!udeut» tu in-uvide them foi- lliuii' hcIiouI liiiil(liii{i;i<<. II is llic 
Imsiueas of the teacher to see that they are pniiwrlj- adjusted. 

The Illuminating Engineering Society in their code far lighting achool- 
houxes have the following to say regarding window shades: 

"Window Shades. — Although direct sunlight la desirable In Interiors from 
a hygienic standpoint. It is often neceBaary to eiclude or dilTuse it by means 

of shades. These shades should perform several functions, namely, the 
diffuBiOQ of direct Bunlight, the control of Illumination to secure reasonable 
uniformity, the elimination of glare from the visible sky and the elimination 
of glare from the blackboards wherever possible. These requirements make 
It desirable to equip each window, especially In classrooms, with two shades 
operated by double rollers placed near the level of the meeting rail. The 
window shades may thus be raised or lowered from the middle, which pro- 
vides the maximum elasticity lor shading and diffusing the light. The 
shades should be preferably of yellow-colored material that Is sufflctently 
translucent to transmit a conalderable percentage of the light while at the 
name time diffusing it." 

STBBL SASH 

Addilionai radiation nimd lie allowe.l if st^'t'l sash is used because 
of tlie ini-i-eaned heat <-ondiu-ting surface. ThcKe windows may be cbeapei- 
to install so far as the cost of the window is concerned, but they arc 
liiiely to be more exiiensive if the extra coat for radiation and fuel is 
considered. 



HEATING AND VENTILATION 



INBRAL REQi:iRBMENTS 



The heating and ventilating of schoolhouses has of late years been given 
considerable attention. Many soLemes have been tried out by those who 
were not qualified to lay out a complicated system of ventilation, A 
competent heating and ventilating engineer should be emplojed to lay out 
all large heating and ventilating systems for school buildings, for it is 
not possible to write directions which the layman can use as a guide 
in installing anfh a system. The proper conditions for the health of the 
children should cause school boards to give very serious consideration to 
this phase of schoolhouse construction. Any system that is installed 
gltould be as simple as efficiency will permit because there is danger that 
nnj complicated system will not be properly operated. 

The ventilating apparatus installed by the contractor or beating engi- 
neer should be of such capacity that the air will not leave the spray cham- 
ber without being properly tempered, humidified, and cleaned in localities 
in which the air contains smoke, dust, or other objectionable irritants. 
Water heaters of an approved type should be installed to beat the spray 
water. The contractor or heating engineer should install such humidistats, 
thermostats, diaphragm valves, and other equipment as may be necessary 
for the proper control of temperatures, the spray water tempering, and 
the humidifying of the air. 

In the installation of a heating system, the rules adopted by the Heat- 
ing and Ventilating Society should be followed. 

The best air, no doubt, is that which exists out of doors on a sunshiny 
spring day after a thunder shower. To make the air of the schoolroom 
iis near to this ideal as possible is the purpose of ventilation. Ventilation 
is concerned in removing the heat from the body and the supplying of air 
to Ihe lungs in proper condition. It is concerned, therefore, with the 
following factors: 

1. SufBcient air, properly distributed 

2. Proper temperature of the air 
:t. Sufficient air motion 

4. Reduction and elimination of odors and impurities 

.'i. Huffieient humidity 

(i. Removal of bacteria and dust 

Kufflcicnt air does not necessarily mean good ventilation. The air must 
lie distributed. The windows of the schoolroom may be opened but this 
does not necessarily mean good ventilation, for parts of the room may 
have an over abundance of air while other parts will have an insufficient 



HEATING AND VENTILATION 69 

amount. The air iDtroduced should not be rapid enough to cause dis- 
agreeable drafts, but it must be sufTicient to remove the heat from the 
body at a rate that will be desirable for health and comfort. Good ventila- 
tion means that there is no envelope of air formed about the body which 
may iDcreaee the temperature and moisture contents of the body to the 
extent that the evaporation from the skin is retarded. The air intro- 
duced should be sufficient to neutralize the objectionable odors given off 
from the skin, clothing, lungs, and throat. 

Air is a definite medium. If air is to be introduced into the room 
some provision must be made to get this air from the room. Ventilation 
then concerns itself not only with the air to be brought into the room but 
with the air to be carried out. The end to be sought in ventilation is 
hygienic, economic, and mechanical. Of thes^, the hygienic is the most 
important. Air in nature is purified by sunlight and other agencies, but in 
the schoolroom we are also dependent for purification of air upon remov- 
ing the air from the various schoolrooms and replacing it by other air. It 
is the business of thoKe i-esponsible for the installation of heating and 
ventilating systems to isee that the child has air as nearly as possible like 
the clean washed air which is found out of doors away from the coo- 
tamination of factory, industrial, railway, and congested districts. 

GBAVITT SYSTEM 

The best system of ventilation is a mechanical system of aufflcieut 
capacity to care for the six factors mentioned above. A gravity system 
is not reliable and should not, therefore, be installed, except in small 
buildings where the operation of a mechanical system would be impracti- 
cable from the standpoint of administration. 

The gravity system depends lai^ely on the difference in temperature be 
tween inside and outside air. The colder the air outside the more rapid 
the flow of the air in the room. Long horizontal ducts and ducts of unequal 
heights affect the flow of air. On a still day the flow of air may be per- 
fectly balanced while on a windy day there may not be sufficient heat 
on one side of the building, or there may be such a quantity of cold air 
flowing into the duels that it cannot be raised to the proper temperature 
Iwfore i-eacliing the sdioolroom. A jjiavity system is of no value as a 
ventilating system in warm weather. Gravity vent flues must extend 
from the floor line withoul bends to the ventilators in the roof. They must 
never terminate in the attic. 

DIRECT HEATING 

Direct heating does not contemplate ventilation. It is such heating as 
that of stoves and radiators. In most heating and ventilating systems 
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8UIIIC ttii-BL-t heating is used tii niisc the aii- of tlie room to tin.' i-e(niii'(;d 
teiiij)erature. Tlie air broiiglit iuUi llic room is heated by a different heat- 
ing unit. 

INDIRECT HEATING 

The indirect system when no fan is used contemplates a furnace or 
steam coils located in the basement where air will pass over heated snr- 
facee. If the air is admitted from outside there will be a certain measure 
of ventilation. In this system of heating and ventilating the air in 
usually passing over highly heated surfaces with the result that when it 
reaches the schoolroom it is very deficient in the jtercentage of humidit.^' 
it should carry for the health of the pupils. The introduction of water 
pans or steam jets will help to restore the humidity, but usually not snf- 
liciently. 

FURNACES 

A furnace plant for heating and ventilating is usually cheaper to install 
and more simple to operate. There is, however, liability of dust, smoke, 
and gases from cracked furnaces and leaky flues as well as a difficulty in 
the equal distribution of heat unless a fan is used. Such ventilating 
systems often have a low relative humidity because there is not iostalle:! 
sufficient humidifying apparatus. 

STBAM HEATING SYSTEM 

Most of our laiger school buildings are heated through direct radiation 
by means of steam. The steam heating system has the advantage of plac- 
ing the heating units at that part of the nx)m from which the heat dis- 
tribution can be best controlled. A steam system should be installed so 
that there will be proper drainage from the radiators, and so that there 
will not be a pounding of the radiators in the schoolroom. The best sys- 
tem for schoolrooms is the two pipe gravity system or the vacuum return 
system. So far as the heating of the building is concerned the steam 
system when proi)erly installed gives goed results. 

FORCED VENTILATION 

In order to have a positive system of ventilation, there must be a 
niechanicat system to force air into the various rooms of the building. 
There art two general systems of forced ventilation; the exhaust system 
and the plenum or pressure system. 

EXHAUST SYSTEM 

The exhaust system is little used now exceirt for toilet rooms, kitchens, 
lunch rooms, swimming tanks, domestc science rooms, and other rooms 
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fi-oiii wlikii disagi-eeable odors may be disseiiiinated to tlie dtscomfovt of 
tlie oc('u])aiits of other rooms. Ventilatorn for sudi rooms must he con- 
nected directly to stacks so that there can be no opportunity for re-circnla 
tion of the vitiated air throughout the building. 

FAN SYSTEM 

The fill! system iiiuy lie designed to furnish both heat and ventilation 
or it may be used only to provide ventilation, the heating being done by 
dii-ect radiation. If ventilation only is supplied the air passes through 
1cm])eping coils, the air washer, and the fan which forces if through heat- 
ing coils into the hot air chamber, and if necessary into the tempering 
ehaniber. The mixing damper which is controlled by thermostats from 
each i-oom adjusts itself to allow air of the right temperature to enter 
the room. The temperature of the tempered air is maintained at 68-70 
degrees. 

There are fan systems that do nothing more than distribute the air 
to the rooms. In such systems no provision is made for the washing or 
humidifying of the air. Such systems have nothing to commend them 
over a simple gravity system, except that there is a better distribution of 
air. 

Provision is niaJe with the fan system as well as with other ventilating 
systems to remove the air from the room through the means of vent ducts 
which have an opening into them at the floor line. These ducts either 
empty into the attic from which the air passes out through ventilators 
on the roof or they connect directly with the ventilators either separately 
or by uniting in the attic into one or more pipes which connect with the 
ventilators. The usual practice, however, is to empty the air into the at- 
tic, using it as a recirculating chamber by means of roof ventilator 
<Iampers* which can be controlled from the furnace room. 

The fresh air from out of doors is emptied into the room on the iiame 
side of the room as that on which the vent ducts are located either jusi 
below the ceiling or it is carried aci'oss the ceiling between the joists in 
galvanized iron durts and distributed into the room from several placps 
in the ceiling, usually six in the standard size schoolroom. If the air 
in delivered to the i-oom through one oi>?ning. diffnsers must be installed 
to distribute the air properly. Kxcejit where designs may particularly 
itHjuire it grilles and registere in vent ducts and heat ducts should t>e 
omitted. 

WINDOW VENTILATION 

Window ventilation should not supplant forccil ventilalion, for the 
placing of sufficient direct radiation to overcome heat losses when window 
ventilation is used often results in over-heated school i-oonis. Uood light- 
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ing requires tbat echoolroouis have unilateral lighting. This means that 
tliere can he no cross ventilation. On windy days there may lie too much 
air or more likely an unequal distribution of air. With one side lighting 
there may actually be air moving out of the rooms rather than into the 
rooms with windows open, for on the leeward side there Is a zone of 
negative pressure. 

If a mechanical heating and ventilating plant is properly designed 
there can be little harm from the opening of windows; neither is there 
much value for the outside air would need to be under a pressure that 
would overcome the pressure of the fan. The present systems of ventila- 
tion wei'e designed because window ventilation proved inadequate. It 
would seem, therefore, that the best ventilation is to be securd by the 
improvement of our pi-esent methods. School boards and superintendents 
need to investigate very thoroughly the reliability of those who may be 
advocating radical changes from that which is at the present time 
followed by our best heating and ventilating engineers. We are often 
ready to accept the statement of some medical man, some psychologist 
or some faddist relative to the subject of school ventilation when as a 
matter of fact the statement is not based upon careful scientific study and 
experimental investigation. 

AIR DUera AND FLUES 

Much care should be given to the construction of air ducts and flues 
for any system of heating and ventilation. The ducts or flues may be 
galvanized iron, tile, cement, or brick, but the inside of the duct or 
flue over which the air passes to or from the room must be perfecth' 
smooth. The velocity and movement of air is retarded by uneven surfaces. 
Sharp turns should be avoided. The ducts or flues should not be con- 
structed so that high velocities will be required. In no case should air be 
('elivered into the room at a velocity that will cause visible drafts. Every 
duct or flue that brings air into the room of school buildings of more than 
one room should have a damper to control the supply. There should alst) 
be tempering dampers lo regulate the temperature of the air supply. 

FRESH AIR 

The fresh air should be brought into the school building not lower than 
the top of the first story. The intake should have louvers to keep out rain 
and snow. There should be provision for re-circulating the air for 
economy and quicker heating when heating the building in the morn- 
ing. A good fan should be installed to distribute the air and the motors 
installed should have relatively slow speed to insure quiet running and 
durability. If the school building is located where the air may be laden 
with physical impurities, air washers should be installed. 
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The fresh air dampere should be arranged so that they work in con- 
iunctioD with the re-circulating dampers and ventilators. The installation 
should be simple so that the turning of a pneumatic switch will cause the 
fan to handle either fresh air or re-circulated air. The operation of 
the dampers controlling the air intake and the dampers in the room venti- 
lators should be such that when the air pressure is on the diaphragm 
motors in the attic, the roof ventilators and the fresh air intake will 
be open and the re-circulating dampers closed, allowing fresh air to be 
taken in by the fan. 

PAN CONNECTIONS 

There should be sheet metal connections from fresh air shafts to tem- 
pering coils, from tempering coils to air washers, from air washers to re- 
beater coils, from re-heater coils to the fan, and from the fan to the air 
intake. The connections should be made of a substantial weight of 
galvanized iron, thoroughly braced. The connection to the fan inlets 
should be by means of canvas so as not to convey the vibration and sound 
of the fan throughout the building. 



Suitable volume dampers should be installed at the base of all risers, or 
at some other proper place to adjust the flow of air into the various 
schoolrooms. These should be adjustable and arranged so that they can 
be set and fixed in position. These dampers should be provided with 
an approved damper adjustment device and all adjusters should be se- 
curely fastened on ducts and on dampers. The exhaust ducts should also 
have adjustable dampers that can be set and secui-ely locked in place. 

AIR FILTBBS 

Air filters composed of coarse cloth for the removal of dust are not 
satisfactory, for they soon become clogged and do not allow the free 
passage of air to the schoolroom. 

AIR WASHEB8 

Dust is objectionable. It carries disease germs and acts as an irritant 
on the delicate membranes of the body. Instead of the use of air filters 
to remove dust particles, air washers are now generally used. The 
QBoal air washer consists of spray nozzles, scrubber plates, and eliminator 
plates. The spray nozzles are banked across the path of the air and the 
water forced through them in the direction of the air flow. The air is 
drawn through this spray by the fan. Much of the dust and other im 
purities are thereby removed. The scrubber plates change the direction of 
the flow of the air so that the dirt will be thrown out by its own inertia 
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and the passing over wet surfaces. The pUites are kept flooded by spravs 
or nozsleB placed above them. The air then pajwes to the eliminatoi' plates 
where the exreno water ih removed. The water from the washer falls to 
the lower part of the washer where it is removed by means of a circulating 
pump. rrovi»iion should also be made for the removal of the dirt so that 
it will not interfere with the circulating pump. Water neede<l for the 
washer is admitted through a float valve. The air washer is placed be- 
tween tlip fentjiering coils and the heating coils of the fan syalem so that 
I he water entering the wa«lier will not be 80 cold that the spray water will 
he frozen. The air washer not <mly cleanses the air but it also serves to 
|dai-e the air at the projier hnmiility. Sufficient heat and moisture are 
added to the air to leave the washer at a temperature and satarattoo for 
proper humidity. The air is then passed to the heating coils where the 
feniperatnre is raised without affecting the moistnre content. The water 
in the tank of the air washer should be protected against freezing when 
the fan is drawing the air. 

ni'MIDIFYINfl OF AIB 

Those who have given considerable xtndy to the ventilating of school 
buildings are uniformly of the opinion that the humidifying of the air is 
very important but not easy to solve. Air passed over heated surfaces 
has a gi'eater carrying capacity for moisture and if this moisture is not 
supplied it will be taken from available sources such as the nose, throat, 
flnd eyes of the occupants of the schoolroom. This will cause inflamma- 
tion of the membranes of thcfe organs and subject the person to colds and 
disenses. Ix)w humidity inireasps the evaporation from the skin so that 
a pei-Min does not feel so warm as he would if the relative humidity were 
high and the temperature lower. Xo system of heating and ventilation 
should l>e installed without iiiiiple provision for keeping the relative 
humidity at a proper level. Hot air furnaces which are provided with 
water pans shoiild have the pans placeJ next to the heated surface of the 
furnace in the palh of the air. These i)an8 should have a large evaporating 
surface and provision should be made for keeping them automatically 
fllled. It should be kp|il in mind that the amount of moisture that 
sbinild l»e available is deiM>nden1 u[)oh the teiiii)erature of the air and the 
amount that passes through Ihr* heated chambers of the furnace to the 
srlioolrooni. 

If till- air Ibaf is cmriid lo the sihoirlroum is warmed by means of pin 
radiali(m, Ihcre must l>e provision made tu give Ibis air the proper 
humidity Ix-fon' it cnlers the schoohtKuii. 
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TBUPBRATURB CONTROL 

The boilera, radiators, nnd other parts of the beating plant are designed 
for beatin^f the building at the lowest femperatnre outside. The usual 
weather conditions are not, however, nearly so low as that represented by 
the lowest outside temperature. It is very important, therefore, that there 
he some means of thermostatic temperature control so that during the 
milder weather there will not be excessive beat. This control should be 
automatic to promote, the health and comfort of the pupils as well as to 
ttave fuel, for individual control is not desirable or satiBfactory. ll 
leaves too much to the judgment and individual attention of teachei's. 

The persons installing air tempering and humidifying equipment should 
be required to guarantee that all defects will be taken care of for a period 
of at least one year and that it will give the results called for in the plans 
and specifications as to the washing, tempering, and humidifying of the 
air handled by the fan. The equipment should be noiseless and require 
only a minimum amount of attention. 

BOOP TBNTILATOHS 

Hoof ventilators of an api>roved tyi»e with a capacity sufficient to carry 
off the vitiated air that is emptied into the attic must he provided. If the 
ventilator is to be attached directly to the ventilating pipe then it musl 
liave the rapacity of that pii>e. In a gravity system the vent duels must 
be continuous through the attic to the ventilators, or brick stacks musl 
puss through the attic and above the highest [wint of the roof at a height 
similar to smoke chimneys. Vent stacks in a gravity system must he 
jinivided with some means of heat such as aspirating cnils. 

All roof ventilators in which forced ventilation is used should be pro- 
vided with dampers and diaphragm motors which oiwratc in conjunction 
with the intake and recirculating damiwrs, 

SIIICRT MRTAI. WOHK 

All ducta and connectiims that are nmde of galvanized iron should h". 
prM|>erly stiffened and supported and constnK'ted in a neat, worktnini- 
like manner and only first class material should 1h> jiermittod to l>e used, 
All longitudinal joints should be lock seamed and all end joints of 
pipes large enough to give trouble from bulging or sagging should h^ 
properly stifTeDed. All horizontal ducts should be secui-ely hung in posi- 
tion, 

VHNTII^TION INDICATOllS 

There should l>e installed in the prin<ripal's or superinlendcni's office iti- 
Hicatoi-H with a fa™ nialked with fresh air and recirculated air and so 
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couDected with the apparatus controlliog the fresh air and re-circulated 
air that the dial in his office will register whether fresh air or re-circulated 
air is being used in the building. The principal or superintendent should 
be in a position to know whether the janitor is operating the ventilatiDg 
apparatus without leaving his office. His many duties will not permit 
his making a trip several times each day to the basement and to the attic 
for tbe purpose of supervising this important part of school administra- 
tion. 
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GYMNASIUM 



Every, modern school building should be eijuipped with a gyiiinasiuni i 

and some place for a general as89inbly of the pupils and tlie patrons of I 

the district. The cost is alwavs a factor' in deterniining whether a j 

gymnasium will be constructed. There may be a separate gynmasinm, a 
separate auditorium, and a separate study hall or a combination of study 
hall and auditorium or a combination of gymnasium and auditorium. The i 

arrangement for separate gymnasium, auditorium, and study room is 
better if the district can afford it and there is a real need for the ! 

auditorium. If they cannot aiford this it is better to have the gymnasium 
and auditorium combined in purpose because this eliminates the dis- 
turbing of pupils' property left in the general assembly room or study 
room, which may be used for auditorium purposes. 

The gymnasium has as much right in the building as any classroom i 

that the district builds aside from those used for grade purposes. There 
is not much foundation for the statement that the child will get exercise i 

without providing a place for iV at the exi)ense of the taxpayers. The j 

exercise that he gets may, be harmful. It is a good idea, perhap.s, to re- 
quire the child to hoe ihthie garden, saw wood, or perform other duties 
about the home or farm, but this exerciss alone may cause stooped | 

shoulders, lessened lung capacity, or other deformity unless there is an 
opportunity for corrective exercises in a gymnasium under the direction I 

of a teacher who knows how to develop the body of the child in harmony 
with the activities whi<'h he shoiild perform at home and on the play- | 

ground as a part of his training fur good health and citizenship, : 



The minimum size of a gymnasium is ^5-42 feet by ijO-fiO feet and IS feet 
in the clear in height. This size should not be constructed unless funds 
are not available for a larger one. Such a gymnasium provides no place 
for the public when competitive giimes are played. The best size fox gym- 
nasiums is from 50 to 60 feet wide by 70 to 90 feet long, and at least 22 
feet in the clear in height. A gymnasium of this size is ample for all 
games that may be played in it as well as giving space at sides and ends 
for those who wish to watch the games. It is a fatal mistake to con- 
struct a gymuasium that does not have room for spectators during 
competitive games. A school needs the community support which comes 
from such exercises. Balcony space for spectators should be provided 
when the gymnasium serves as a combination anditorium and gymnasium. 
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Ad ample sized gymnasium provides a larger space for auditoriuiu pnr- 
poses vrben the gymnasiuin is used as a oonibination gyinnasium and 
auditorium. 

LOCATION AND AKItANIili.MENT 

Tbe gymtiasiuiii should be locaU'd on the gi-ouii:I Horn- <id<] nliere it is 
easily accessible to other parts of tlie school building and to the public. 
It should have a storeroom adjacent for storing t^hairg and other material 
used in the gymnasium. It must have separate dressing rooms and shower 
and locker rooms for boys and for givls. These rooms should lie located 
so that those using the gymuasinm may go directly to them without going 
into or aci-oss the genenil coriidovs of the school building or up and 
down stairs. 

If the school is large there should be tw<i gymnasiums, oni^ for boys and 
ime f<n' girls, for in a huge school the instnictionai work will be carried 
on throughout the s<rhool day with various groups of hoys and girls. These 
gymnasiums may be construcled so that they may he converted into one 
larger gymnasium for comjietitive games. This arrangement is especially 
valuable because it provides seating space for the public interested in 
competitive games. 

If the gymnasium is to be used for auditorium purposes it should be 
provided with an ample stage at one end. The space used for the stage 
may be used for seating purposes when the public is present at garner. 

The floor of the gymnasium should l>e the very liest. The most satis- 
factory floor is hard maple dressed perfectly smooth. The floor should 
be marked for basket ball and indoor ball. 

IIBATIXG AND VGNTH.-VTION 

Kvery heating and ventilating apparatus should have provision for 
shutting oH' the heating and yenlilating system from the gymnasium and 
auditorium when that part of the building is not in use. The radiators 
is used for heating purposes should he sci-eened in the wall and Kcreene:l 
Hush with the wall. The fresh air may enter the room near the ceiling. 
Hi the ceiling, or at some other convenient place where there will he a 
proper distribution of air. I'sually the openings to the vent ducts are 
located below the stage if there is a stage, or if not, the same general 
rule is followed for their location as if they were to lie located in a claw- 
i-oom. 

LIGHTING 

The gymnasium should have amjile light. Windows that open outwniil 
are best for the circulation of air. Skylights are not desirable for light- 
ing purposes, for during the warm days the sun on the skylights makes the 
room too varm. 
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Very few school diatricta of this state will find it DPcessarj- or desirable 
to provide for an indoor track, for in most instances the track will be 
of more value on the playfield where the student may get his trainiDg 
in the open air. 

DREBBINO ROOMS, SH0WBE8, AND LOCKERS 

The boys should have preferably side showers, simple to operate, and 
arranged bo that a group of boyB can quiclily pass through the showers 
of different temperature. Individual side showers should be provided for 
girls. There should be a minimum of six showers for the girls with 
twelve booths. If two girls will dress in one booth this arrangement will 
provide for a class of twenty-four girls. If only one girl will dress in a 
booth there will need to be one shower for each two girls in the largest 
class or group that will use the showers at any one time. The partitions 
surrounding the showers should be non-absorbent and canvas curtains 
should be provided for the doorways. 

The number of showers to be installed for each of the boys and girls 
will depend therefore upon the number to be accommodated at any one 
time. 

The locker arrangement depends upon the available space and the num- 
ber of pupils who are doing the physical training work. A basket system 
may be used whereby the basket that holds the personal equipment is 
filed by number. The pupil gets his basket and carriesit to the dressing 
room. He deposits his sti-eet clothes in it during bis physical training 
class period. Aisles three or four feet wide should be provided between 
the lockers. 

THE SWIMMING POOL 

Here as with the gymnasium there is the call for sunlight and clean- 
linese. If possible, the natatorium, or room in which the swimming pool 
is located, should be located outside the rest of the building with a skylight 
roof, or if it must be under another floor, it should be placed on the sunny 
side of the building. One of the most gratifying developments in gym- 
nasium construction is the large percentage of sunlit swimming pools. 
Many buildings may be arranged with a large central light court which, 
though the natatorium be in the basement, allows a large skylight area 
over a good portion of the pool. r 

In point of location, proximity to all bath rooms is essential. Except 
for spectators, there should be no way to get into the natatorium other 
than through a shower room. A thorough bath should precede every 
swim. There should be uo baths in the natatorium. 
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GTHKASIDIB 1i 

Tie ^^e cff the pooJ proper k practically standardized at 60 feet long 
by 30 fcet to 30 feet vide. A lai^ger pool is sometimee advisable, while a 
peo] kns titan 40 feet lang ie too Bbort for practical resolte. The natatoriiinj 
Aonld be not leae than 12 f«e1 longer and 10 feet wider than ttte pool. A 
clssT floor «|w»e of 15 feet betweem the dtvp ( or ajHrng board ) end of tbe 
yM)l aod tbe wall at liat end at tbe room witb a nniform flora- space 
10 feet wide aronrnd tbe other three sides closely ^rproximatee tbe ideal. 
In (9*e fipectatOTB are to be acconiinodated on tbe level with the pool thrar 
^oald be nmdi mtofe ^moe. It i« efMiential to have a low railing as a 
dividise frnf between the space for tboae osing tbe pool and the spectator*. 
If pMHible ^laee for ^ectatore should be arranged as in a theater so tiiat 
an the ^ectatai« can «ee all of the pool. The growing popnlaritr of 
aqtiatus is indicated h\ the increasing nimiiber of swimmitig pools having 
eottmiodions spectatore' galleries. 

!I3ie eeiling ( ra beam ) height #ionld be not lese than 12 feet. A ceiling 
hi^ enoB^ to acoonuDodate a H}«ectatore' gallerr ie advisable. Thf: dav 
of tte odariJhroDs pool in a dark, dani]i room with an oppressively low 
ceiling is j^sL 

3%e nstatoriiini reqoirementf^ for white tile floors, walls, and ceiling 
are ttte same ae tlioae for the shower bath room previonely described. 
Here ssain, tbe floor tile must be of tbe non-slip finish. Floor radiators 
ritonld be reenaed into, and fln^ with walls, with all sncb wall ojtening*; 
csvefully sa«ened. If exposed radiators cannot be avoided, tbey ebonid be 
looted fm tte walls (not less than € feet above tlte fiofn). or on tbe eeil- 
ing. Sxpoaed eteam risers should be carefully covered to e height of C 
feet above tJae floor. All projecting earners dioald be givem a generone 



Hie floor around the jmhiI should have only sufficient jiitch to carr^- 
off ttte water which wonld otherwise accnmnlate. The dire^'tion of drain- 
age ie ps«ferab]y toward the walle (away from the poo!) to a narrow drain 
tnraf^ or gutter. If poseible. there should W no elevated cnrb around 
Itepeol. 

TbB BBoomty for imtiSDHlly heavy waler-proofed concrete constmrtiou 
for tite p«o] bottom and walls is generally well understood. An ojteu 
qiaee or tunnel all aronnd the outside of tbe watln (rf the jhioI will prove 
valuable for rariom reaeans. The pool should l>e lined with white tile or 
^■■ed tariff. Around the walle and slightly above water level, there 
tAmild be a reoewed scum or drain trough, molded into the hea\7^ jtorcelain 
tile aediDn eqwcially constructed for this puriKtse. i Kee page 77.) Tbe 
bottoD of "thie drain tronf* should have frequent (screened) connections 
witSi B goodnnxed drain j»ipe connertiug with the sewerage system. This 
trsfi^ Aoold also be deep enough to jireveni tbe contents of ii from iieinp 
1 fattck into the pooL 



<rf ttw- M^iriu^ Itutu'd m>-i'litiic — jl from xltc irall at litt 6eefj end. v±idL in 
u W» f*K>i (HI*') iwiiii:m uuinuir'^ i'> frinii 1^ M> 15 {»n Trrth ii» ai-wag g 
•rltiHM- 1»> 3i; fo«i. I 'w*- Ji»B*" ''^ ' "^^ Mli'TTT the jHMil. the i&rtbar tetk 
i:tw liuKt-d tiU)v li»'flHi «i-<li u ':>iTr»wfKiudiitc)T vintner diFtunoe berwvB 'dw 
4w>p |K»iirt vuH 111*' ii"«il ai iJi»- *!iid. Tlw dejnij (rf irater bb 
fitttii 8 J**^ * ru'-lit* "r t Jut-t Bi ilif xLaJlow «id io * iept at tiie J 
jwiui -wh;l M *Ti:li ^'f aUioi C fnH al tbf ^e^^> «td wall. 

J>it»«-iK»iJ Hud wajTi r Kj: liut* (Kw jiagf 77i fcmned Vr bla^ TUe «r 
•.>t-|t*-i- m-j^ •I'ltitrat-iiue: 'lotci'. «<iz itn-h** m iridtli und oo plsoed 1%at At 
o«iiitii>*T v«'jjuiti vlfn* ib« IjiHw. »>li'ni]d ms len^-wiw of -Qnt batt«te <tf 
the jjool. TiU»i(iC liu** •ik'ojld 'MniiJuot fr<iiii iLe iKirtom of lie xnA asd 
*r»l*nid »'* w •'jglrl ji>'-|>w aVivf ilw Kurfaw of tie irat^. Tiier terni In 
iiuik*^ tin^ifwiuiiut^ ("wiuj ¥iri)inhi vLJ]*- enpajceid in oompetitive b 
Al"»iJf ^^^ •""^ wj-arr'"* "f ll** JK*"!. IImtt flK»old be disditc^ 6epA i 
it** iu *Jiff'*viii it,\iii'*-A IJK ert-TT Are ft^ For coiDpetitir< * 
j.iuJl"-"** '' i* *"Mi*iji*ui I'l murt ih»- wdw of tbe pool joBt »bo\ie Ike «ster 
lo v*J'l«' 'T f«H, V-iiJDijijjj a1 lb»- i/wf^i «id. 

J o .^ai'Jb 'witwT'jf ili* j««t] fjj'wjld l>e y\a<*<i soeries of reeesBed * 
5ij »-*jf^'>^ih 1'ft-iut^ lilf iJisil tja1b*Tti Disr Itave an easr mejuis of li 
,;^ irai»*T, Tlj»«e f-ni n wi w l W*th f-bonld W Ms(k so as to be <aslT dis- 
*it-»-jj -'jl"- **"">»■ atjtlmrit i<» iTi«*i <'n bariDp another set of venxsHed steps 
^« *l**^ Bij'14U- <*f lb*- •)')'* of [•("•I. This i* an eiwllent idea. eEpenaily 
w f>-t* ^''*' (""'J i* 3 lii'^z*? oiJ". TtM-**' r*>CTeR«ed stepR should also be UsritE 
f.*r ^i'/»J'*^Jt"'>'"? ill I'f.^tirj^. 

Til* W»\rh lit *})*■ »ii3ri')ard f]>riiig Vard for [toolfs in ^Deral is 10 
jm-t *> i»''Jj**. 'H** I'Hgtr 77.1 Kiroug floftr ana<-hiu«'nt is effected bv 
ij^^f>* "f <;»j*"-i3llv <-'iwKinji'1*-d aiK-hors. set flush with the top of the 
ft(ji»-Ji«l ti'Mtr. Tfw iMiard i* V»h<?d <o the anchors with he»\y bra^ 
fiiH'h 'f"^ '"»!'*. t'.T 'Iw r< irioval 'tf » Iji'h th«- b'lard iDav be easily takoi awair 
1'ir «(»^''»=*' <f'-it*^'i<mf. AH fxjK'iw^ metal pane of the board «t« Iwasa. 
Aw* *«I'"**^1 >'■'■'» fi'tJngs •ill rosi and stain the pool. The spring board 
aij'-tj'ff* r"'jitirp a (1""r ihi'-kn***: of S JD-h'^. Thev sfaoald alwars be 
w-*'iiii«l i« advan'-*- and '-aivfullr »-t a«ftrding to plan, trft^w /Ar poor w 

Aw 'ni^tltfuil KwuKtiiinfT inMnn-ijon <^10c. or track, wiih trcrfley* for 
>ii|)i|K'U't»'d t»'^h» to fiiiijforl Uifiriiif-rs. ip a valuable piei>e of eqaipment. 
Tti" »»ij(ii()JnK i»iMrij<'tor <-aiil«- flnmld nin a!on;i parallel with one side of 
iIk- (fn*!. i)irt !<-** ihan four f«-<-t frf.iii ii. nni- more than six feet. "Hie 
(-«»((*• i>li<riili| J« »i l'-8»'t (^igln fwt afKive the water level, and ten or twelve 
f««^ lis Mill l^ltT- 

Anotlicf r>"'^rti dev''l"|'iix<-f)t in th^ so-called shepherd's croc*— a very 
cffe-'tivf- lif(-.t:avirj(t device — surer than throwing a life preserver. It 
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coiuiBts of a long, light pole, to one end of which ie fitted a hook large 
enongh to go aronnd the body. The length of the pole (usually 14 feet) 
should be a little longer than half the width of the pool. If the poo] 
is not accessible from both sides, a jointed or extension pole is necessary. 

The installation of a trapeze or rings over the water is not advisable. 
The circumstances under which they are nsed involve too great an element 
of danger. A fonntain cuspidor should be recensed into one or both end 
walls of the natatorinm. 

Arctaftects have at hand or can secure the information necessary to 
handle prc^rly such technical matters as hot water supply, heaters, 
filters, sterilization, etc- The demand for clean, transparent water is so 
general that the use of filtered water should not be questioned. A filtra- 
tion or refiltration system is recommended as part of standard equip- 
ment. In the long run it is usually an economy. At all hazards, swim- 
ming pool water should be clean and safe at all times. In this day and 
age it is criminal negligence to allow the water to become insanitary and 
bacteria-laden. Any institution which does not keep its swimming pool 
clean should be closed and investigated by the Board of Health as a prob- 
able source of disease and infection. Unless an adequate system for 
refiltration of the pool water is installed, and effectively operated, swim- 
ming pool water should be changed once a week. In case the filtration 
system fails to function, the following treatment will keep the water 
safe and free from a dangerous percentage of bacteria : One pound of 
chloride of lime (one-third available) to every forty thousand gallons, 
(five- thousand cubic feet) or one-quarter pound to each average foot of 
depth in a 26 foot by 60 foot pool. The less sunshine reaching the pool, 
the higher will be the percentage of bacteria. There can be no excuse 
for an insanitary swimming pool at the present time. There are many 
instances on record where the water in pools after several weeks' use 
has been foimd to give a better test than when admitted from the city 
mains. 

In some pools of earlier construction the reflection of sonnd from the 
walls has been most annoying. This trouble can be almost, if not entirely, 
done away with by the proper treatment of the walls and ceiling with 
trade preparations of various kinds which deaden the sound and do away 
with the refiection. This feature of construction is an important one, ae 
the noise in pools makes it very difBcult for instructors and life guards 
to attend properly to their r^ular duties. 

Where the pool is to be used by groups of children, some of whom can 
swim while others cannot, it is well to divide the pool by means of a stoat 
net. This net should be placed about twenty feet from the shallow end of 
the pool and should extend from the surface of the water to the bottom 
of the pool. The group of non-swimmers cannot then forget themselrei 
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aod get beyond their depth. At the same time the swimmers will not be 
encroaching on the space of the non-Bwimmers. The net can he secored 
by means of four brass or well galvanized screw eyes properly placed. 
These eyes can be placed after the completion of the pool by means of ex- 
pansion bolts. 

The only consideration of the subject of toilet rooms here necessary 
is to urge that a safBcient number be supplied. There should be an ade- 
quate toilet room closely connected with each separate locker and bath 
room. A general toilet (one for each sex) will be found necessary for 
most gymnasinm bnildings. 

DieeCTOB'S BOOM 

The gymnasium should have adjacent to it an ofBce for the director. 
If there are both a man and a woman director, it is well to provide for a 
small office for each, where flies, correspondence, and material may be 
kept, and where the director may hold consultations with the students. It 
is well to have an inner office where there can be an examining room, 
washbowl, toilet, and first aid material. In the inner office of the 
woman director there may be rest chairs and couch. The office should 
be located so that the director may easily supervise the pupils during their 
physical training activities. 

EQUIPMBNT 

A competent and experienced teacher should he consulted before pnr- 
chaaing equipment for the gymnasium. The State Director of Physical 
Edacation of the Department of Public Instruction at Lansing, Michigan, 
will upon request meet with school authorities to advise with them con- 
cerning the gymnasium equipment and the layout of playgrounds and their 
equipment. 
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SCHOOL BUILDINGS CONSTRUCTED IN MICHIGAN 

Tbe plans of scbool buildings vhich have been ioclnded are not giTm 
with the idea that they represent the ideal in every particular. They are 
given as an illostration of some of the good school bnildinge that have been 
constmcted in this state in tbe past few years. 
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First Floor Plan 
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A DB8IRABLB TYPE BUILDING FOR A CONSOLIDATED SCHOOL DISTRICT OB A SMALL 
O&ADBD DISTRICT 

The three following floor plans illustrate a good type of bnilding for a 
consolidated school or a small graded school where the school population 
does Dot exceed five hundred. These plans have provisions for a gymnasium 
and anditorinm combined. The grade rooms are arranged at each end so 
that they receive light from either the east or the west. Provision is 
made for the special school activities such as agriculture, .manual train- 
ing, and home economics, and for those other conveniences that are es- 
Bential for a first class school. The bnilding is so constructed that rooms 
may be added to care for any future growth. These floor plans are a 
modification of the plans used for the construction of the school building 
at Lytton, Iowa. 
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Tool Room, Muskegon Heights High School 
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TYPK ROOMS FOR SPECIAL SCHOOL ACTIVITIES 

The following type rootus have been carefollj worked out for the 
purpose of aiding architects, Boards of Education, and Superintendents 
in preparing plans for submission to the Department of Public Instruc- 
tion for approval. These plans of rooms for special activities will fit into 
any school construction. The space needed for the various activities 
has been carefully considered wiien preparing the plans. 
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TYPE ROOMS 
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Thie is a complete modern general shop providing for a general indns- 
trial course in woodworking, metal working, auto mechanics, household 
and farm mechanics, and elementary electricity. Demonstration room 
may be used as finishing room with storage above. 
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This shop prcsnppoRPB that woodworking ia taught in a separate shop. 
Hoiisohold and farm mpchanii-a and elementary eleetritrity may be tao^t 
in this shop if not provided for in the woodworlting »hop. This shiop 
should be nsed ohipfly for aiito and ma<^hine shop work on a prevocatiooal 
or vocational ha«is. 
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This is the simplest form of the general mIio)) for ttie small town aod 
the agricultural school. It can be handled hv one teacher. Household 
and farm mechanlcB and elementary electricity should be a part of the 
conm. This shop does Dot provide for metal working. Demonstration 
room Bhonld be a finiahing room unless such a room is provided. Lumbe' 
storage ma; be above finishing room and tool room. 
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HOME ECONOMICS FURNITURE AND EQUIPMENT FOR 
LARGE HIGH SCHOOLS 

A. FOOD LABORATORY 

1. Modified Unit Kitchen Plan 

See Cooking Laboratory, page 38 

2. General Furniture and Equipment 

Stoves with one bm-ner and oven space for each pupil 

Supply table 

A laboratory desk for each pupil with drawer for small equipment and 

cupboard for utensils, allowing at least 20 inches by 30 inches work 

space for each pupil 
A stool for each pupil. It may be attached to laboratory desk. 
Instructor's desk and chair 
Pile for bulletins and clippings 
2 lavatory basins 
1 sink for each four girls 
1 blackboard 
1 bulletin board 
Lockers for cooking uniforms 
1 refrigerator 

3. Dinin^r Room Furniture and Equipment 

1 bnfFet or built in china cupboard for china, silver, and linen 

1 dining table 

6 chairs 

1 tea cart or serving table 

Bug 

Curtains 

4. Laundry Equipment 

1 pair double stationary tubs 

2 tuba 

2 ironing boards 

2 electric irons with stands 

Washboard 

Electric washer 

Wringer 

1 cork bulletin board 
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V*'*" '°''''«™ '»■■ Pnpll"' personal uae 
blackboards 

pookoase (or reference books and bulletins 
«raaniQg machine (may be borrowed (rom dealer) 

5- Bedroom Fornitiue and Eqnipment 

J Bi<»Sl« bed with mattrew 

^ dreSBCP or chest of drawers with mirror 

„ cb«*"' *"*« ™ay •» a rocker 

I gtnall table 

1 sipall lamp 

I ^aste basket 

1 rag 

Corta*D* 



6. Bath Eqnipment 



1 tab 

1 mirror on door 

1 towel rack 

1 toilet 

1 lavatory 

1 medicine chest 

1 towel pod 

7. Liring Boom FnmitiiTe and Equipment 

1 table 

1 lounge, davenport, or settee 

2 chairs, one a rocker 
1 bookcase or shelving 

Additional furnishings to serve other purposes of the room and give 
home-like appearance, as desk, rug, curtains, pottery, lamp, and pic- 
tures 

8. Storage for Food Laboratory 

Cupboards and shelving for food, utensils, towels, and dishes 
laundry closet 

Gleaning closet for broom, mops, and other cleaning equipment 
Closet with adjustable shelves and rod for lessons in bedding storage 
and care of clothes 
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9. General Equipment for liVwd Laboratorr 

Qeoeral EquipmeDt 
1 towel rack ; either one large rack or individual racks 
1 hand "towel rack with' paper towels 
1 covered garbage pail 
1 waste basket 
1 broom 
1 mop 
1 duat pan 
1 metal flour can, 48 pounds capacity, if not included in 8U|t|>ly 

table 
1 flour sifter 

1 tin or Btone container for sugar 
6 dozen sanitary dish clothes for dish washing 
6 dozen dish towels for drying dishes 

1 scale, family size, 24 pounds capacity 

3 water pitchers, two quarts each 
6 potato mashers of two types 

4 potato ricera 

2 bread knives 

2 batcher knives 
. 1 knife sharpener 
4 long-handled forks 
2 long-handled skimmers or slit spoons 
4 quart measures 
4 lemon squeezers 
2 can openers and corkscrews 
2 graters, rotary preferred 
1 food chopper 

1 colander for each sink and one extra 
4 tea pots 
i coffee pots 
1 percolator 

1 or 2 tea balls 

2 funnels, different sizes 
2 ice picks 

1 nnt cracker 

4 cake coolers 

4 large pyrex baking dishes 

Cookie cutters 

6 bowls 8 inches in diameter 

6 bowls, 11 inches in diameter 

1 lai^e preserving kettle 
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1 wire rack for preserving kettle 
y^ dozen pint fruit Jars 
y^ dozen qnart fruit jars 
14 dozen ^ pint fruit jars 

1 dozen jelly glasses 

2 donble boilers, 2 qnart size 
2 large sauce pans with lids 
1 large iron skillet 

1 lat^e tea kettle 

2 round dippers, enamel or aluminum 

6 trays, nickel plated, aluminnm or japanned, 1 small 

1 roaster, Russian sheet iron, eaamel or aluminum 
8 one-quart ice cream freezers 

Note : Girls furnish aprons. School furnishes all groceriffl, 
meats, milk, and gas. 

Dining Boom Equipment 

2 table cloths 

1 dozen dinner napkins 
1 dozen luncheon napkins 
6 tray doilies 

1 bowl for flowers 
6 knives 

6 butter spreaders 

6 forks 

6 salad forks 

6 tablespoons 

6 soup spoons 
10 teaspoons 
12 thin, plain glasses 

2 pairs salt and pepper shakers 
1 water pitcher or jug 

6 soup bowls or cream soup cups 
12 breakfast plates 
12 luncheon or small dinner plates 
12 salad plates 

6 bread and butter plates 

1 cream and sugar 

1 chop plate or 12 inch platter 

1 large platter 

2 vegetable dishes 

6 cups and saucers 

Note: Simple, plain china is recommended. 
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(c) Lanndr; Ekiuipment 

Soap chips 
Blying 
Starch 

Washing Boda 
Beeswax 

Ammonia and other materials for spot cleaning and satin re- 
moring 

(d) Bedroom Equipment 

2 pillows 

4 sheets 

4 pillow cases 

1 mattress pad 

Pair each of cotton and woolen blankets 

1 hed spread 

(e) Bath Boom Equipment 

First aid supplies 
Bath and band towels 
Bath mat 

10. Individnal Equipment 

(a) Eqnipment for Each Pupil 

1 asbestos mat 

1 good steel paring knife 

1 enamel or earthen or pyrex custard cup 

1 fine mesh wire sieve strainer, 6 inches in diameter 

1 dish pan and dish drainer for each two students 

1 tin bread pan, % pound loaf 

1 small china Iiowl, three or four cup capacity, ot- approximately 
6 inches in diameter 

1 mixing bowl 9 inches, enamel or earthen 

Plates, plain white, 7 inch 

1 cnp and saucer 

Aluminum teaspoons 

1 fork 

1 plated knife, fork, and teaspoon 
^ pint glass measuring cup 
^ pint tin or aluminum measuring cup 

(b) Equipment for Every Two Pupils 

1 spatula 

1 muffin pan, 6 or 8 boles 
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1 coffee pot 

6 bowls, approximately S ioches in diameter 
6 bowle, approximately 11 inches in diameter 

1 double boiler, 2 quart size ' 

2 large sauce pans with lids 
1 large ekillet 

1 large tea kettle 

1 enamel or aluminum round dipper 

1 nickel-plated or aluminum tray 

1 bulletin board 

Blackboard space 

Beference books 

Note: Girls furnish aprons. School furnishes all groceries, meat, milk, 
and gas. 

2. Equipment for Elach Pnpil 
Good steel paring knife 
£namel or earthen or pyrex custard cup 
Fine mesh wire sieve strainer, 6 inches in diameter 
Dish pan and dish drainer for each two students 
Tin bread pan, 14 pound loaf 
Small china bowls, 3 or 4 cup capacity or approximately & inches in 

diameter 
Mixing bowl, 9 inches, enamel or earthen 
Plate, plain white, 7 inch 
Cup and saucer 
Plated or aluminum teaspoon 
Plated or aluminum tablespoon 
Fork 

3. Equipment for Every Two Pupils 
Spatula 

% pint glass measuring cup 

^ pint tin or aluminum measuring cup 

Muffin pan, 6 or 8 holes 

Pie tin 

Layer cake tin 

Biscuit cutter 

Double boiler, 1 quart, enamel or aluminum 

Frying pan, small size 

4. Equipment for Every Four Pupils' ' 
Tea kettle, if hot water is not always on tap 

Pepper shaker 

Salt shaker or covered glass jar / 
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Dover egg beater or Bimilar 
Egg whip or similar 
Vegetable bmsh 
Scrab bniBh 

B. MINIMUM LIST OF FUBNITURE AND EQUIPMENT FOB CLOTHINQ L 

General Equipment 

Tables, at \eaat 36 inches wide, aud 28 to 31 inches high. Allow at least 

5 square feet per papil. Four tables 45x60 and 30 incheB high sufficient 
Chairs, comfortable and low, with additional chairs for sewing macblnM 
Teacher's desk 
Storage space 

Locker space for each pupil 

Filing facilities for clippings 

Space for charts, textiles, and other illnstratlve materia) 

Case or closet with rod and hangers for garments 
Sewing machines, standard make, allowing one machine for two to fonr 

girls 
Mirror, full length with hand mirror 
Ironing board 
Iron, electric preferred 
Stand for iron 

One paper roll and fixture, paper 28 to 40 inches wide 
Blackboard 

Folding screen or a fitting room 
1 dozen yard sticks 
3 tracing wheels 

Fashion magazines, preferably fashion quarterlies 
Beference books 

C. ADDITIONAL EQUIPMENT WHICH IS USEFUL. BUT NOT BDQUIBDD 

1. General Equipment fm- Food 

Sink for each six or eight girls 

Lavatory basin 

Refrigerator 

Dining table 

China, silver, and linen for meal serving 

Dripping pans 

Ice cream freezos 

Roaster 

Lockers for care of aprons 

Double boiler, 4 quart size, for hot lunch 
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2. IndividuBl Equipment for Each Pnpil 
Plated knife, fork, teaspoon 
Aabeatoe mats 
Wooden spoon 

3. Dining Room Equipment Necessair for Schools Giving Four Year 
Cotuse in Home Economics 
1 dining table 
6 chain 

1 Berring table or buffet (preferably without mirror) or tea cart 
1 table clotb 
1 dozen dinner napkins 
1 dozen luncheon napkins 
6 tray doilies 

1 bowl for flowers 
6 knives 

6 forks 

6 tablespoons 

6 soap spoons 
10 teaspoons 
12 thin, plain glasses 

2 pain salt and pepper shakera 
1 wa.ter pitcher or jng 

6 sonp bowls or cream soup cups 
12 breakfast plates 
12 Inncheon or small dinner plates 
12 salad plates 

6 bread and butt^ plates 

i cream and sagar 

1 chop plate or 12 inch platter 

2 vegetable dishes 
6 enps and sancera 
6 sance dishes 

Note: Simple, plain china is recommended. 

4. Home Nnraing and Bedroom Wbrlc 
Single iron bed with springs and good mattress 
2 pillows 
Blankets 
Bed^read 
Pillow cases 
Sheets 

Mattress pad 
Pint aid kit 
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5. LaimdiT 

2 atationary tubs 

2 troDiDg boards and covers 

2 irons, preferably electric, and atandH 

2 wash boards 

I wringer 

1 electric washing machine 

1 dryer or rack 

6. Clottiing 

2 waist forms {paper-built satisfactory) 
Lavatory basin 

1/2 dozen T squares 

1 pair cutters shears 

Tape measures for class 

Cutting table or drop-leaf cutting board 

One sleeve board 

Pattern tissue 

D. HQUiPMENT DESIRABLE AND USEFUL BUT NOT HEQL MtBII 

I'rug 

1 tea wagon 

Both serving table and buffet 

All equipment for twelve instead of six 

Butter spreaders 

Salad forks 

Bouillon spoons 

After dinner coffee spoons 

Cream ladle 

Sugar tongs or shell 

Luncheon cloths 

Gravy boat 

Iced tea spoons 

Pickle fork 

6 finger bowls 

Flower receptacles 

4 dozen punch cupe 

Celery dish 

Bonbon dishes 

Teed tea glasses 

Larger platter 



MANUAL ARTS AND INDUSTRIAL EDUCATION 

JUNIOR HIGH SCHOOL 

Grades 7-9 

Prevocational manual arts should begin in the seventh grade. Through- 
out the junior high school period its aim is distinctlj prevocational and 
therefore as m,any different lines of work as possible for trjout purposes 
should be provided. 

In the smaller cities where only one shop can be provided, that shop 
should be a general shop providing in addition to the usual woodworking 
equipment facilities for teaching household mechanics and elementary 
electrical applications in the home. The scope of such a shop can be 
greatly increased by the addition of a metal turning lathe, a soldering 
and riveting bench, and a forge and anvil. One end of the shop may 
be used for auto mechanics. In cities in which a vocational course in 
agriculture is taught, farm mechanics should he a part of the household 
mechanics course and for this purpose woodworking,' metal working, 
and auto mechanics equipment is. well adapted. 

In the larger school systems where two shops or more are possible, 
one should be a general shop and the others should provide more ad- 
vanced work in metal, electrical work, auto mechanics, and printing. . 

BBNIOa HIQH SCHOOL 

Grades 10-12 

In the senior high school the work should become more specialized 
and vocational in nature. A metal working shop for a senior high school 
should provide for auto mechanics, a woodworking shop for cabinet mak- 
ing and carpentry, and an electrical shop and print shop for advanced 
work in these two lines. In some schools foundry work and pattern mak- 
ing are tanght but these are properly a part of a metal working course 
and not distinct occupations in themselves. It is possible to conduct 
classes of senior high school grade in the shops described above for the 
junior high school. 

A. STANDARD BQUIPHBNT POR WOODWORKING 

The following equipment and furniture is based on a class of twenty- 
four students. In new buildings single benches are recommended and 
should be arranged in rows with space between to insure freedom of work. 
The light should come over the left shoulder. In old buildings where it 
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IB Decessarf to economize space double bencbes may be used. Id this case 
artificial light is usually neceBsary as the boys stand facing each other. 
Wherever possible the macbinea ahould be placed in one end of the room 
and floor space allowed for assembly work. No shop is complete witbont 
a tool room and proTlsioo must be made somewhere for waBbroom and 
lockeTB. The flnishing room must be entirely separate from the shop and 
as dust ptioof as possible. Bleacher seats are recommended as they pro- 
,vide a place for seating during demonstrations as well as a place for 
pupils to make notes and drawings. Items starred are not absolutely 
r in a minimum equipment. 



1. Machine Tools 

6" to 12" jointer 
'24" surface planer 

Universal saw 

36" band saw with upper door wire mesh and lower door sheet iron with 

saws %«" to y^ 
Grindstone, individual mo^or driven 
6 wood turning lathes including one with a 5 foot bed equipped with 
double threaded spindle and floor tool rest 

The followinff equipment to be supplied with each lathe except items 
marked "g." One each of these is required as general equipment only. 

1-1%" gauge 

1- %" gauge 

1- Ya gauge 

1-1%" skew chisel ' 

1- %" skew chiael 

1- Yi" skew chisel 
gl- %" skew chisel 

1-1' parting tool 
g2- J4" round nose 
gl- %" round nose 
gl- y^' square nose 
gl- %" square nose 
gl- y^ spear point 
gl- y^ right ^ew 
gl- J4" left skew 
g3 slip stone with round edges 

1-6" outside calipers 

1-6" inside calipers 

1-8" dividers 

1-12" steel rule 

\~y% pint oopperiaed oil can 

1 bench brash 
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2. IndiTidaal Bench Eqnipment 
18 single benches equipped with tail vise not less than 52" with individnal 
draven (24 benches are neceflsar; if lathes are not supplied) 
1 bench hmafa 
1-2' fl^ible Bteel rule 
1 marking gatige, wood, Stanley No. 65 
1-14" jack plane ] 

1-10* back saw [for each bench 

6" try square, metal J 

' 3. General Equipment 
(a) Knife Edge Tools 

1-22" jointer plane 
2-10" drawknires 
"2- 6" drawknires 
12 sloyd knives 
1 rabbet-plane 
1 combination plane 
6 metal spokeshares 
1 cabinet bamisher 
*1 double handle cabinet scraper 
12 cabinet scrapers {without handles) 
2-1", 2-%", 2-1^" inside bevel gauges 
3-2^" firmer chisels continuous steel handle 
2-1" paring chisels 8" blade 
8-1" firmer chisels "1 

8- 1^" firmer chisels lif not provided on individual benches 
8- y^ firmer chisels j 
6 extra plane blades for jack planes 
4-26" rip saws — 7 point 
4-22" cross cut saws — 8 point 
•1-22" panel saw — 10 point 
6 coping saws with frames "l 
6 turning saws with frames Iwith extra blades 

<3-14" and 3-18") J 
3 keyhole saws 
•1 saw set 
•1 evening file 

"2 dozen 6" three cornered slim taper saw files 
1 hacksaw frame and 3-16 point bladeti 
3-8" flat mill bastard flies 
6-10" half round wood files 
6-5%* bit files 
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6-10" ronnd bastard files 
*1 Bqnare bastard file 
3 file cards and bmsb 

Boring Tools 

•3 Foretner anger bits %" to 1^" 
3 sets auger bits by Me" 
a-Ys" gimlet bits 
S-Yi" gimlet bits , 

1 extra long Yi" drill bit 
6-10" ratchet braces 

6 rose conntersiDks 
3 expanBioQ bits with double cutter 
*1 dowel jig 

3 bit gauges 
l-lVa" brad awl 

"1-1" brad awl 
•1 dowel pointer 

Miscellaneous 
■1-24" spirit level, metal 
12 mallets 

6-13 oz. adze eye ball face hammers 
•6-12 oz. adze eye ball face hammers 
,*1 ball pene hammer 

2 upholsterer's tack hammers 

5-8" continuous shank screw drivers 

"3-6" continnouB shank screw drivers 

2-4" screw drivers 

•2-iA" screw driver bite 1 , 
« ,.» J . 1-. V for braces 

a-'/i screw driver bits J 

12 nail sets 

4-6" sliding bevels (metal) 

3-24" framing squares 
"1-18" framing square 
"1-12" framing square 
•I-1714 panel gauge 

1 Yankee drill with complete set of drills 
"1 set metal drills for ratchet braces 

4 pairs 8" wing dividers 

8 gauges 14" to 2" outside bevel 

2 slip stones 

2 combination India stones 
1 carborundum 
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4-^ pint oil cans, long spout 

2 monkey wrenches 

2 single speed hand drills 

One quart electric glue pot and glue beiffcb 

24-23" Bcrew clampa 
6-36" steel bar clamps 
6-48" steel bar clamps 

12 adjustable Jorgensen 14" clampB 

12 adjustable Jorgensen 12" clamps 

3-6" carriage clamps 

3-8" carriage clamps 
■1 pr. 72" cabinet clamps 

1-6" side cutting plier 

1-8" combination plier 

1 brazing and soldering outfit for bandsaws 

1 miter box and saw 

1 dowel plate for making dowels 
*1 Niagara hand grinder 

B. HOUSEHOLD MECH4NIC8 EQUIPMENT 

Household mechanics may be taught in the same room as the manual 
training work. Slightly more floor space is needed for assembly work 
and some additional equipment such as soldering outfits, electrical sup- 
plies, and a representative lot of builder's hardware. Textbooks, catalogs, 
and the City Building Code are needed for reference. A list of equipment 
follows : 

1. Builders' Hardware 
1 doz. pr, butts, ball tipped pins, 3" x 3" 
1 doz. pp. butts, loose pin, %" x iTis" 
% doz. catches, cupboard ; German bronze 
1 hasp, safety, 4%" galvanized, wrought 
Yn doz, hinges wrought ornamental, Sy^" corrugated, butterfly 
y2 doz, lock set, mortise, for inside door, japanned iron case, S'/i." x 3^4", 
wrought steel front, one tumbler, reversible 
1 padlock, 1^", with 2 keys similar and equal in quality to Yale and 

Towne Intrepid No. 543 
1 pr, window sash locks, wrought steel double inverted 
1 pr. window sash lifts, 1%" x 4", cast metal 
4 window frame pulleys, front, 4" x VAe", dia. of wheels, 2" 

2. Glaziers' Supplies 

1 lb. glaziers points 
IP lbs. putty (in sealed can) 
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10 lbs. whiting 
1 glass cutter 
1 potty knife 

1 amall Bash for practice work 

3. PlnmUnff Eqniimait 

2 basin cocks, compression, y^, for iron pipe, porcelain, indexed, nickel 
finish 

2 bibb cocks, compression, ^"j for iron pipe, T-bandle, brass finish 
2 bibb cocks, compression hose, y^, for iron pipe, T-bandle, brass finish 

2 bibb CMks, Fnller, ^", for iron porcelain, indexed, nickel finish 
1 cesspool cover, with bell trap, 6* i 6", iron strainer 

1 faucet, bath tab combination, Fuller porcelain, indexed, nickel finish 

3 fioats, round, 5" 

1 flushing tank, low down; elevated supply valve, copper lined tank, 
float valve 

2 sill cocks, compression ; %', for iron pipe, wheel handle, brass 

1 sink, 18" X 30" cast iron, flat rim, enameled 

2 trai>s, drum ; cast iron 

2 traps, B; long 8 for sink collar, cast iron 
1 wrench Stillson 6" 

1 wrench Stillson 8" 

4. PlmnUng Supplies 

4 doz. gaskets for compression faucets. %". composition rubber 

2 doz. gaskets for Fuller fancete, %", composition rubber 

5. Soldering Beneh Eqaipmrat 
1 soldering bench 
1 marble slab or brick 
1 acid cup 

1 jar for dipping solution 
1 swab or brush 
1 gas furnace, if electric coppers are not used 

1 pr, 3 lb, soldering coppers, electric or for gas furnace 

2 soldering copper handles 

1 plumber's scraper 

6. Soldering Supplies 

2 lbs. rosin, in good sized lumps 

2 lbs. salammoniac, large pieces 

3 quarter-inch boxes soldering paste, "No Corrode'" 

5 lbs. solder wire, spool, 60-60 



liANUAL ARTS ISG 

5 sheets tin, I. C. bright; 20" i 28" 
2 lbs, tiDoen' rivets 
A more complete list for a aoit of iDStruction in Boldering aud riveting 
will be found on page — . The complete list is recommended for a gen- 
eral shop and for farm mechanics. 

A complete outline for the above course may be obtained from the State 
Department* of Publit Instruction 

C. KLBCTBICAL APPLICATIONS IN THE HOMD 

This course is a second unit of the course in general household 
mechanics and may be taught in the manual training shop. The equip- 
ment necessary for teaching this course is very simple and may be pur- 
chased in a neat cabinet for approximately (60.00. Complete ontlines. 
lists of equipment, and full particulars in regard to the course may be 
obtained from the State Department of Public Instruction. 

D. BOU>EBINQ ANO RIVBTING ' 

A soldering and riveting equipment may be added to either a wood 
working or metal working shop. It is particularly desirable in connec- 
tion with household mechanics and farm mechanics. An outline of a unit 
course in this subject may be obtained from the State Department of 
Public Instrufltion. 

1. Rivetiiv Unit for Four Students 

1 bench 30" 1 30" x 6' 

1 metal pad %" x 24" x 24" 

2 drawers 4" x 8" i 20" 
1 iron vise S%" ■ 

1 60 lb. anvil 

1 breast drill with drills from %x" to %"—2 of each 

1 ball pene hammer 1 lb. 

1 riveting hammer 8 oz. 

1 riveting hammer 12 oz. 

1 pair tin snips 10" 

1 12* metal rule 

1 45. d^. steel triangle 

1 10" file — half round double cut bastard with handle 

1 ir rat tall file with handle 

1 screw driver — 6" blade 

1 prick punch 4" 

1 center punch 6" 

1 i^" cold chisel 
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2 6" rivet sets 

2 lb. %" tioDera rivets 

1 lb. ^a" tioners rivets 

1 slieet 30" x 96"— 28 ga. galv. iron 

2. Soldering Unit for Foot Stadents 

1 bench 30" x 30" x 6' with 

1 metal- asbestos pad 24" x 24" 

2 drawers 4" x 18" x 20" 
1 iron viae 3i/^" 

1 blow torch or gas furnace 

2 soldering coppers — 1 lb. each 

2 soldering copper handles 
1 pair tin snips 10" 

1 scraper 

1 12" metal rule 

1 12 oz. ball pene hammer 

1 screw driver — 6" blade 

I prick punch 

1 y^ cold chisel 

3. Supplies 

3 sheets tin 

L 2 oz. can flux 

1 acid cup 

1 jar for dipping solution 

1 brush for paste 

2 lbs. salammoniac — large pieces 
2 sticks solder Va and ^4 

1 doz. sheets No. emery cloth 
1 pkg- y% K" friction tape 

4 OK. hydrochloric acid 

E. EQUIPMENT FOR DRAFTING ROOM 

Individual Equipment— (Order one for each pupil) 

1 tilting top drawing table with space for board and instruments for 
each student which can be locked by student 

1 T square — 24", fixed head, ambro edged or wood, Ambro edge recom- 
mended 

1 set drawing instruments in case containing the following: ruling pen, 
compass with flxed needle point, pencil point, and lengthening bar, 
key and lead box, plain dividers, spring bow dividers, spring bow 
pencil, and spring bow pen 
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1 30°— 60° celluloid triangle— 8" 
1 45° celluloid triangle — 6" 

1 triangular scale, the foot rale graduated in sixteenthB 

General Equipment— (Order for the entire class) 
•1 slide rule— 10" 
*1 beam compass 
•1 T square 3(>" shifting douhle head 

2 Arkansas oil stoves 3", very fine, with cover and case 
1 trimming board 

1 trimming shears 
*1 set drafting instruments for instructor 

1 blackboard set for instructor 

6 irregular curves; 2 No. 13; 2 No. 15; 1 No. 16; 1 No. 18 

4 6" celluloid protractors 

6 drawing boards, 4 only 16" x 22" ; 2 only 20" x 26" 

1 instructor's drawing table with storage space for blue prints, tracings, 
etc. 
■1 blue print and tracing cabinet 

1 printing frame 

1 bath tray— galvanized 

Items starred are not absolutely necessary in a minimum equipment. 
To cover the cost and upkeep of the individual equipment a f^e may be 
charged to each student. 

Supplies That the School Board Shonld Famish 

Drafting paper in sheets 

Tracing cloth 

Blue print paper 

Cross section paper 

Ink in bulk to replenish bottles of students 

Supplies That Each Student Should Furnish 

1 2H or 3H drawing pencil 
1 5H or 6H drawing pencil 
1 art gum eraser 

1 % oz. bottle of water-proof drawing ink 
1 emerald or ruby eraser 
1 ink eraser 
1 cork penholder 7" 

4 lettering pens (ball points and stub pens excluded) 
1 12" X IT" drawing-board (can be made by sludent if a manual training 
shop has been estaiblished) 
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6 tbnmb tacks %" to y^ in diameter 

Outlines and suggestions for drawing courses may be obtained from the 
State Department of Public Instruction. 

p. AUTO MECHANICS 

Tbe eqaipment listed here for auto mechanics is complete for this special 
work. Machine work must necessarily be done in a machine shop. If 
a complete machine shop is not available, good work in auto mechanics 
may be done in a shop supplied with a lathe, drill press, and bench 
grinder with necessary tools for these machines and bench and aato 
equipnieot. The machine tools are not absolutely necessary in a minimum 
shop. Tbe tools and supplies listed here are especially for aato mechanics 
and are not general machine shop tools. Items starred are not absolutely 
necessary in a minimum equipment. 

L Aato Mechanics Elqaipment 

1 universal engine stand 

•1 Ford engine stand (C-O junior) 

*1 20 ton garage press 

•1 axle stand 

"1 straightening press (Qeier No. 2F) 

*1 conne(;ting rod aligning fixture with bushings 

•2 heavy twin jacks 

2 heavy single jacks 

■1 brick top welding bench 24" x 36" (made by class) 

•1 acetylene welding outfit 

"3 Type B Pre«t-0-Lite tanks and manifold 

2. Demonstration Equipment 

1 cut-away unit power plant 1 ^ . ■ 

•^ *^ . *^ made by class 

1 cot-away rear axle J ' 

1 Ford chassis in mnnihg condition 

*1 engine and stand for demonstrating various carburetors and ignition 

ayatems 

As many representative parts of cars as possible 

3. Small Tools 

"1 electric drill y^ garage special 
1 gear and wheel puller 
1 valve refacing and re-seating outfit 

1 valve grinder 

2 valve lifters 
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1 general purpose screw plate 

"Adamantioe" catting machine bctctv, UH8 and 8AE threads 

1 set garage service No. 23 Waldeo-Worchester socket wreoches 
•1 set inter-changeable No. 9 Walden-Worchester socket wrenches 

1 rombiDatiOD tappet wrench set Willianis No. 50 

1 ronibinatioD automobile 8 wrench Set Williams "Big Ten" 
"1 set expansion reamers y% to 1" by 16ths 
■I Yankee swivel vise 3^^" opening 

1 set Ezy-outs 

1 set bearing ecrapers 

I anto pry bar Vn" x 14" 

1 double end spark piug wrench 

1 set taper pin reamers No. to No. 5 

1 set shim punches y^' to Me" 

4 long pin punches Wo" — 1 14" — Ma" — %" 

2 acrew drivers 10" blade 
1 offset screw driver 6" 

1 rubber mallet 

1 wire cleaning brush 1" x B" 
•1 18" monkey wrench 

1 8" G. T. D. Little Giant pipe wrench 
•1 14" G. T. D. Little Giant pipe wrench 
•1 Internal micrometer set 1 h- 1 

1 combination outside micrometer set 1" to 5" J ' 

1 electric vulcanizer 3^^" x 7" beating surface 1 
shaler No. 83D [for tire 

1 Bet tube repair tools in roll { repair work 

1 tire pump and gauge J 

•1 set radiator test plugs 

1 grease gun 

1 spring leaf spreader 

1 lead hammer mold 

1 hack saw frame S" to 12" 
12 hack saw blades, soft back. 8" 

1 thickness gauge 

2 cold chisels. •%" 
1 oil can 

1 pair side cutting pliers. 7" 

4- Tools Each Student Shonld Own 

1 pr. 7" universal pliei's 
1 screw driver 6" blade 
1 6" adjustable R wrench 
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5. Electrical Service Equipment 

•1 univerBal testing bench with motor and doable six storage battery 
•1 battery charging outfit 

1 hydrometer ayringe . 
*1 cadinnm volt meter 

1 ignition wrench set 
*I lead burning outfit' 
•I water still 

'2 complete ignition heads and coils (I>elco and Atwater Kent) 
*1 magneto — any standard make 

4 Columbia igniter dry cells 
25 ft. lamp cord 

6. Aato Mechanics Supplies 

1 box 1000 assorted cotter pins 

1 box 300 assorted standard 8AE lock washers 

1 box 50 assorted taper pins 
"1 box assorted imperial compression tube couplings 
"1 box 200 assorted gaskets Victor No. J V 22 

1 box shim stock 500 sq. in. .002 to .015 

2 8 oz. box valve grinding compound, fine and coarse 
1 box 200 assorted USS and SAE nuts 

1 box 100 assorted USS and SAE cap screws 
1 box 200 assorted stove bolts 
1 qt. gasket shellac 

1 lb. vulcanizing cement 

2 lb. raw tube stock 

1 sheet cork Mb x 12 x 36 

2 lb. sheet packing ^" Tenax 
12 assorted files 

1 lb. soft solder 

I can soldering paste 
An outline of a Junior High School jii-evooational course in auto 
mechanics with list of minimum equipment may be obtained from the 
State Department of Public Instruction. 

G. FORGE EQUIPMENT 

The following list of equipment is designed to take care of four students 
in a general shop or a metal working shop. It would seem a very 
desirable addition to any small town or consolidated school shop located 
in an agricultural community. Additional groups of four could be ac- 
commodated by omitting vise, sledge, and hack saw from every second 
unit. 
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1 cast iron forge 

(No. 843E Buffalo or similar size with electric blowers and water tank) 

2 steel anvils 125 lb. ' 

1 40 lb. solid box leg vise 4" jaw 

1 10 lb. sledge cross pene 

2 1^" bardie 

6 pre. tongs — straight lip-18" 

2 pra. bolt tongs IS" 

2 prs. pickup tonga 18" 

2 iball pene hammers 1^/4 lb. » 

1 ball pene hammer 2 lb. 

1 heavy frame hand hack saw 12" 

1 hot cutter ly^" 

1 cold cutter 1%" 

1 set hammer 1%" 

2 heading tools ^" 
2 center punches 6" 

1 hot punch or drift %" 

1 12" double cut bastard half round file 

1 10" mill bastard file 
12 12"— 14 teeth soft back hack saw blades 

1 heavy bench— 30" x 30" x G' with 4" x 18" x 20" drawer 
An outline of a unit course in forge work may be obtained from iliv 
State Department of Public Instruction. 

H. METAL WORKING EQUIPMENT MACHINE SHOP 

Metal working allows a wide range of instruction. The equipment here 
listed is based upon machine shop work in which forge work and solder 
ing and riveting may be introduced as special units rather than separntc 
and distinct courses. 

Auto mechanics is very important in this state and should be treated 
aa a separate and distinct coufbc growing out of and based u])on machine 
shop work. In planning a machine shop the pnssibility of an auto repair 
shop in connection with it should always be considered. 

Standard machine tool equipment satisfactory for both vocational and 
prevocational work has been listed. Smaller lathes, such as 6" bench 
engine lathes, may be used for prevocational work, and vocational courses 
not more than one year in length. The list of general tool equipment has 
been made very complete and represents the best practice. It is not 
expected that the entire equipment will be purchased at one time or for a 
single shop. It is a list from which an instructor must select that best 
suited to the courses proposed and within the range of local possibilities. 
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Bizes Iiave been carefully given in order to guide an instructor in selection 
and ordering. Items starred are not absolutely necessary in a minimuui 
shop and where two numbera are given the first is the minimum. 

A list of light machine tool equipment suitable for prevocational work 
or vocational courses one year iu length may be obtained from the State 
Department of Public Instruction. The following list Is standard. 

1. Machine TooU 

•1 16"-8' engine lathe 3 step cone double back gear. Quick change 

gear box, taper attachment and set of collets 14 — 1" by Ms, 

equipped with chasing dial for cutting threads 
■1 12" independent 4 jawed chuck cast iron body and steel jaws 
•I No. 2 8 Armstrong tool holder %" capacity 
■1 No, 2 R Armstrong tool holder %" capacity 
•1 No. 2 L Armstrong tool holder %" capacity 
•1 No. 74 L Armstrong offset cutoff tool 
•1 No. 1 K Armstrong knurling tool 
•1 No. 9 Armstrong boring bar 
•1 No. 4 Jacobs drill chnck 

•1 No. 8-52 spring nick tool bolder for cutting threads 
*1 tool post electric center grinder 
"1 doz. % X % high speed tool bits 
5 12" — 6' screw cutting engine lathes 4 step cone single back geared. 

quick change gear box, size to correspond with Monarch or i1« 

equivalent, 1 lathe to have taper attachment 

2. Idthe Eqaipment 

1 8" independent 4 jawed chuck for each lathe 
."i No. 1 S Armstrong tool holder We" capacity 
1 No. I L Armstrong tool holder Wa" capacity 
1 No. 1 R Armstrong tool holders Wo" capacity 
1 No. 31 L cut off tool 
1 No. 9 boring bar ^" dia. 
1 No. 1 K knurling tool 
1-6 set lathe dogs lA" capacity to 1" (bent tail) 
1-2 each lathe dogs IVg— l^/i— 1%— IV2— 2 (bent tail) 
1-2 each No. 11 and 12 clamp dogs 
"1 set lathe arbors V2" — V/fi." by Vie" 
1 No. 3 Jacobs drill chuck 

3. Machine Tools (Cont) 
"1 Universal Milling Machine (size equivalent to a No. 2 Brown & 
Sharp) For a minimum shop substitute one South Bend lathe mill- 
ing attachment. 
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4. MiUinsT Machine Equipment 

"1 nnivereal dividing head (5" height of centers) 

•1 swivel milling vise 

"1 cutter arbor %" diameter "l . 

•1 cutter arbop 1" diameter I, „, ■t! 

•1 1. * t 11 I .., a,,' ,■ ' to nt machine 

•1 arbor for shell-eDd mill % dia. 

•1 collet taper No. 10—7 } , ^ .„ .^^ . l , 

•< 11 i i IT -T ^ > [or end mills with taper BhankH 

"I collet taper No. 7 — 5 J ^ 

•1 6" universal 3 jaw chuck 

*1 6" universal 3 jaw chuck 

•1 No, 4 Jacobs drill chuck (or its equivalent) 

Milling cutters (for milling machines or milling attachment only) 

•1 set plain milling cutters 9ie" x %" x We" to fit arbor 

•1 BpiFal flute milling cutter 2V^" x 4" to fit arbor 

1—2 y^" X 4" side milling cutters to fit arbor 

1-2 14" X 4" side milling cutters to fit arbor 

•1 45 deg. angular cutter to fit arbor 

•1 30 deg. angular cutter to fit arbor 

•1 set involute 10 pitch gear cutters (or the same pitch used by the 

manufacturer for cutting gears used on lathes) 

1 \^" X 6" metal slitting saw to fit arbor/ 

1 Vie" X 4" metal slitting saw to fit arbor 

"I set end mills 1^" to 1" by Ma" No. 7 taper (spiral flute) 

•1 set end mills V^" to i/^" x Mb" No. 5 taper (spiral flute) 

•1 shell end mill (spiral flute) %" x 1%" x l%" long 

(If the lathe milling attachment is to be used substitute 1 each 

V4". y^" and 1" end mills to fit lathe) 

1 Ifi" back geared shaper 

5. Shaper Equipment 

1 No. 2 R tool holder % capacity 

1 Xo. 2 L tool holder % capacity 

1 No. 2 S tool holder % capacity 

•1 No. 47 extension shaper fool %" x 10" bar 5/16" cutter 

1 pair each parallels, size 1" x 2" x 12", %" x IV2" x 10", cast iron 

•1 pair each parallels, size 'A" x I" x 6", Me" x ^" x 6". steel ground 

•1 20" upright drill, hack geared 

6. Drill Press Eqaipment 

•1 No. 4 Jacobs chuck (or its equivalent) 

•1 flanged drill press vise, size of jaw 2"x7y8", opens 4y2" 

1 sensitive drill press %" capacity. No. 2 Morse in spindle 

I Xo. 3 Jacobs drill chuck (or its equivalent) 
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1 flanged drill press vise, size of jaw 1Mb" x 4^^", opens 2" 

1 pedestal two wheel tool grinder (make more in. shop if needed) 

2 emery wheels size to suit bench grinder 
"1 power hack saw 

•1 arbor press 

"1 tool and ciitter grinder 1 . ■ . , 

,. J . , .7 >or one nniversal grinder 

"1 cylindrical grinder j 

•emery wheels for grinding cutters 

•1 Bet norton wheels, size and shapes No. 43-59 

suitable for cutters 

•1 precision bench lathe 

•1 set collets Mb" to Va" by %4 

•I face plate 

•1 5" universal chuck 

*I No. 3 Jacobs chuck 

7. MeasuriniT InstTuments 

6-15 4" outside calipers 
1-15 4" inside calipers 

3 pr. dividers 4"-6"-8" (for minimum 1-6") 
1-2 pr. hermaphrodite calipers 

1-6 12" conrbination sets with reversible protractor head 
6-15 6" tempered steel rules 

3 60 deg. center gauges for setting threading tool 
•1 6" rule depth gauge 

1 12" hardened cast steel try square 

1 9" universal surface gauge 
•1 set standard caliper gauges yx-^Vz finished both ends 
•1 twist drill and steel vise gauge . 

1 jobbers drill gauge 
. "1 dial test indicator 
•1 speed indicator 
•1 mercury plumb bob 
2-6 scribers (double point 8" long) 

1 each micrometers 0-1". l"-2", 2"-3", 2"-6" (for minimum 1-1") 
•1 inside micrometer 2" to 9^^" 

•1 screw thread micrometer caliper 8 to 13 tbds. per in. USS 
•1 screw thread micrometer caliper 14 to 12 thds. per in. USS 
•1 20" hardened steel straight edge 
"1 12" vernier caliper 

1 screw pitch gauge V threads — 30 pitch 

1 thickness gauge, size from .0015 to ,015 in thickness 
•1 steel beam trammels with 13" beam and extension 
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•1 key seat rule 12" 
"1 pr. 10" firm joint outside caliperR 
•1 pr. 10" firm joint inside calipers 
1 26 ft. steel tape 
"1 12" machinist's level 

8. Goierd Eqaipment 
&-15 1 lb. machinist's hammers 
1 2 lb. machinist's hammer 
*1 6" screw driver 

1 10" screw driver 
•1 12" screw driver 

6-15 machinist center pnoches 4" 
1-1 machiuiet center punches heavy type 
1-1 flat chisels 
1-4 cape chisels 
1-1 Diamond point chisels 
1-2 center chisels 
1-2 oil stones 1" x 2" x 8" 
1-2 Blip stones y^' i %" x 4" 
■1 pr. 12" tin snips 

2 1" C clamps 

•1 pr. tool makers clamps 2^^" capacity 
1-3 adjustable hack saw frames 8" to 12" 

1 doz, 14 point 10" hack saw blades with soft backs 

1 breast drill y^' capacity 

1 set Wfl" figures 
•1 set Me" letters 

9. Bench and Bench Elquipment 

24' of bench space 

5 vises iy^ jaw (one vise preferably a swivel) 

1 vise 414" jaw 

1 bench plate for each vise 2" x 12" x 14" (to be made in shop) 

1 muffle furnace or forge 
1-2 125 lb. steel anvils and tools 

1 10 lb. sledge hammer 

1 blow torch and soldering iron, (electric) 

1 babbit ladle 

1 lead hammer mold 
*1 belt lacing machine 
•2 angle plates (cast iron) 6" x 6" x 7" 
3-6 bearing scrapers 
1-2 flat surface scrapers 1" wide 
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10. DriDa ud Bcum 

•1 set taper shank drills ^" to 1" bv 32(iH 

"1 set straight shank twist drills with stand No, 1-W) 

1 set straight shank twist drills Vin" to ^,4" by 64th8 

1 doz 30 X 30 center drills 
•1 doz letter E center drills 
*1 1 to 2 morse taper sleeve 
"1 2 to 3 morse taper sleeve 
•1 3 to 4 morse taper sleeve 

1 set hand reamers square shank i/^" to 1" 
•1 set rose chocking reamers with straight shank 

^ to % by Math 
*1 No. 1 morse taper reamdra 
*1 No. 2 morse taper reamers 

1 set taper pin reamers No. 1-fi 
"1 tap wrench 6" long 
•1 tap wrench 10" long 
"1 tap wrench 15" long 

1 small socket T tap wrench 
*1 large socket T tap wrench 

11. Taps and Dies 

•1 set taps and dies Vi to 1" T'Se 

•1 set taps and dies l^'' to %" SAE 

•1 set machine screw taps and dies 4-.'{6 to 14-at 

•1 set pipe taps Va" to 1" 1 .i. . . ^ ■ 

. ,. ,,„ . ,„ Vwith wrench and stock 
•1 set pipe dies i^ to 1 J 

•1 pipe cntter %" to 1" with bit cntter 

(For a minimnm shop sabstitnte 1 general pnrpose screw plate 

"Adamantine" or similar) 

12. Wrenches 

*1 6" adjustable S wrench 

1 8" adjastable 8 wrench 
•1 6" monkey wrench 

1 12" monkey wrench 
"1 6" Btillson wrench 

1 12" stillson wrench 
"1 Bet double end wrenches (straight or H) ^4" *« 1" 



13. Files 



•1 doz. flat mill bastard 8" 
•1 doz. half rotind bastard 10" 
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*1 doz. round baatard 8" 
*1 doz. square bastard 8" 
•^ doz. three square 7" elim taper 
*1 doz. each file handles No. 1, 2, 3 
"Vz doz. file cards and brush 

(For miDimum shop substitute 12 assorted flies and one file card and 
brush) 
The State Department of Public Instruction will be glad to furnish 
outlines of unit courses in machine shop work and to consult with in- 
ftructors on the selection of equipment. 

I. PHINTINO BQUIPMBNT 

Printing equipment varies considerably with tbe scope of work to be 
done. The equipment here listed is that recommended by the National 
Association of Printing Instructors at their convention in Indianapolis 
and is sufficient for a wide range of work in a class of 16 to 20 pupils. 
The list should be checked by the instructor with the help of local printers 
90 that what is selected may suit local conditions and grade of work to be 
done 

Equipment List 
500 lbs. 10 point Century Old Style, with spaces and quads 
25 lbs. 6 point Century Old Style, with spaces and quads 
,25 lbs. 8 point Century Old Btyle, with spaces and quads 
25 lbs. 12 point Century Old Style, with spaces and quads 
25 lbs. 14 pt., 18 pt, and 24 pt. Century Old Style, same 
3 fonts each— 6, 8, 10, 12, 18, 24 pt., Cheltenham Bold 

2 fonts each— 30, 36, 48, 60, 72 pt., Cheltenham Bold 

3 fonts each— 8, 12, 18, 24 pt., Century Old Style Italic 

3 fonts each — three different sized faces 6 pt. light face Gothic 
3 fonts each — three different sized faces 12 pt. light face Gothic 
3 fonts each — three different sized faces 6 pt. heavy face Gothic 
3 fonts each— three different sized faces 12 pt. heavy face Gothic 
2 fonts each- 8. 10. 12, 18, 24 pt., text letter— Cloister Black 
2 lbs. 10 point Century Old Style braces and dnHhes 
2 lbs. 10 point Century Old Style fractions 
2 lbs, 10 point Century Old Style references 
1 lb. each of the above in 8 and 12 pt. Century Old Style 
5 lbs. 10 point dot leaders 
5 lbs. 10 point line leaders 
5 fonts type borders and ornaments 

10 only flat top extension front type cabinets, each equipped with two 
pairs of case brackets and two pairs of news or book cases. 
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(TbJB is No. 2205 American Type FounderB Company, and the 
placing of the brackets ou cabinets is similar to the Wisconsin 
window cabinet. The eases should be conBecatirelf numbered.) 

1 only metal farniture case 

2 only rule cases 

2 only lead and slug cases 

4 only triple cases 

2 only space cases 

3 only quad cases 

25 Lbs. eacb 8, 10, 12, 18, 24 pt. additional spaces and quads 
10 lbs. eacb 30, 36, 48, 60 pt. additional spaces and quads 
10 only 6x2 composing sticks 

6 only 10x2 composing sticks, Star or Bouse 

2 only 12x2 composing sticks, Star or Rouse 

(The six inch sticks may be plain adjustable, similar to the 
Buckeye composing stick.) 
25 only 8x10 rigid rim steel galleys 

6 only 10x16 rigid rim steel galleys 
15 only 5x23% rigid rim steel galleys 

1 only case, composing rules 
10 lbs. 2 pt. labor saving hair-line brass rule 

5 lbs. 2 pt. labor saving brass rule with % or 1 pt. face on side 
100 lbs. metal furniture 

100 lbs. 6 pt. labor-saving slugs 
100' lbs. 2 pt. labor-saving leads 

1 font wood furniture — lengths 10 to 60 picas 

1 font reglet, with cabinet — lengths to 60 picas 

1 each mallet, planer, benzine can 

1 only proof press — Washington hand press. A potter 

1 only imposing table 36 x 60 inches with chase rack or letter boards 

1 only galley cabinet to hold 5 x 23% galleys 

1 only galley cabinet to hold 6 x 10 galleys 

1 only 8 X 12 Chandler and Price — New Series Gordon — platen press 
with rollers and chases, equipped with short fountain and 
safety guards 

1 only 12 X 18 Chandler and Price — new aeries — platen press with 

rollers and chases, equipped with long fountain and safety 
guards 

2 only extra chases 

3 only variable speed motor for presses 
1 only platen pressroom cabinet 

1 only ink and roller cabinet 

4 doz. quoins, key gauges, benzine cans, ink knives 
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1 only wire stitcher or stapler 

2 only tables for folding and bindery work — 36" i 72" 
1 only 30" power paper cutter 

printing inka and paper stock 

oil canB, tools, and acceasoriee 
Tbe foregoing list includes only the mechanical equipment. A com 
prebensive series of textbooks for apprentices, covering printing and the 
allied industries, has been published by the United Typothetae of America. 
A full description of these textbooks will be found on pages 20 to 34 of 
fnntruction in Printing in Public Schools. 
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SHOP Exatir-MENT rtm rtiArHisa mamal 

AGKIn-LTCHAL srH(MH> 



NnriifK>r detfrniiDeti l.v Hize of ,]am 
Wooden tail vise 
Ripsaw 
Jaek plan* 
Bloc^ plaDe 
Rapid aoTJQgsT^I liw 
Back saw 
Steei - inch mle 
fi i»ch rrT-sqnare 
rompsM) and pencil 
Knifp 

Martinp ^nge 
Ben«ti hook 

1 int-h cbiml and brash 
% inch chiftel and brtiBh 

2. Gooal Tad Cali^ 

•2 large cross cut saws 
1 compass saic 
1 coping sa-w 
1 turning saw 
1 brace 

1 large try square 12 inch 
"> hammers 

2 mallets 
2 Bcrapers 

2 pcrew drivers 
] hand drill 

1 steel divider 

2 brad airls 

2 scratch awls 
1 bit gauge 

1 draw shaver 
5 nail sets 

2 conntersiiiks 
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1 Tberel 

1 monkey irreDcJi 

€-6 incb clamps 

2-3 foot cabinet claniiw 

1 carbomndain Htone 

2 plyere 

fi different size chiaele 

<• different sise i^ngefi 

4 Tood files 

2 Bteel flies 

1:; different fiize bits 



AiHHiitnient of flat and round beaded Rcrewf: 

Adflortment of brads and naile 

<^p hoc^s 

Tacks 

Glue 

Wax 

Burnt umber 

Lamp black 

Pencils 

Erasera 

rxmiiassee 

Hioire ffewl 

Kandpaper 

Kbellac 

Tttrpentine 

<"-otton waste 

Oil 

Oak filler 

String 

Hat hooks 

^'iw part reiiairs 

l*l«iM> (lart repairii 

Marking gauge 

4. fff nt w u Hf A m i —1 F OTii*f i I to «n Bey 

Framing square 
Jointer )>lane 
ExjiansioD anger hit 
End entting pliern 
Oil can 
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• Un^itnt 

I)rtnW<* l><>il#r 

■2 rtlM S in(>h«>fi ;m<l lO inrhMt, tijir 

I inatchins |ilane 

1 i>air (if tin shearft 
I fHW-liline ■■lamp- 
Li i-(*ntpr pntifhwi 
rf*>t of InrtitTB iboy'^ wnrkl 
I'rtvPT [^rindw or t^raerr wtippl 
.\fitpr hoT or j^w 
Haw hornw 
Hto<*lr room for lnmh<»r. rjiinih*^ fnrnwhPfl ro Imys for ;ill i-W|ii 

or small optinnal modcla 
Htaining taht<* 

5. Peramd Enuijiiiul Par Each 9tiirintt 

1 ajiron 

1 llaT hnt»h ti im-h*^ wiilc for jjeneral piirpos«» 

I flat '-hiwl point \nnii«h l>ni»ti '1^'z imliefi wii'v 

I I ■> pint I'an colrt s1im> 

I plaiM> ii-on [ lo h^ fnnii«hM liy s<'h<mil 



KINDERGARTEN FURNITURE AND EQUIPMENT 

Work benrh with vise 

Chest of tools whiHi includt* eaws, hammers, brace and bits, screw drivers. 

plane, etc. 
Hand table 
Piano 

Kindergarten chairs 12" high 
Kindergarten tables 20" high 
DollhooBe 
Maypole 

Well selected pictures 
I'lant boxes 
Outdoor equipment 

Football 

T<a^e rubber ball 

Hopes, varieties 

Slide 

Wagon, express 

Sleigh 

Trapeze 

Sbow shovel 

Garden tools 

Bean bags 

Marbles 

Ladders 

Swings 

Horizontal bar 

MATEItlAL FOR HAND WORK 

Sciesors 

Clay 

Conductor's punch 

Water color paints and camel hair brushes 

Clothespins 

Colored crayons 

Colored beads 

Paper fasteners 

Yarn 

Taiiestrv needlex 

Soft wocmI for wood working . 

Glue 

Shellac 
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Hill floor bloctB 

Paper cotter 

Weaving materials 
No attempt has beer made tn yive all the ecinipment that may he 
usefnl in a kJodet^rten department. Tbe kinderKarten teacfa«> shoold 
be eoDPtilted when a kindergarten ronm in planned and wfaen the fnmitnre 
and eqaipment are provided. 



FURNITURE AND EQUIPMENT FOR THE VARIOUS SCIENCES 

BIOLOGY EtOOM 

The Following Furniture and Equipment ii Planned for a 
Class of Twenty-Four Pupils 

6 or 12 desks for 4 or 2 studeats each, eacb desk to have Htok and water 
and gae connectioD 

24 students' chairs 

One instructor's demonstration desk with water, gas and electricity con- 
nections and provided with a sink 

One instructor's chair 

Cupboards with shelves and glass door for museum material 

Cupboards with drawers and doors for equipment and material 

Piling cases for bulletins and case for reference books 

Conservatory with glass sides for flsh 

Growing tables for plants 

Sink, shelves, dirt boxes 

Movable aquaria, beehive and bees, cages for live animals, birds, and other 
life for study 

Incubator 

Charts, models, skeletons, specimens, mounted insects, and selected micro- 

scropic mounts 

Lantern for demonstration work 

Pictures of birds, fishes, reptiles, insects, and other life for study 

Herbarium 

Compound microscopes 

Dissecting microscopes 

Instruments for dissecting 

Charts 

Locker space for each pupil 

Equipment for eacb student 

Growing room 

Bpecimen bottles and cans 

Germinating plates, pans, and boxes 

Thermometers 

Bunsen burners or alcohol lamps 

Glassware 

Buch other material and apparatus as is determined necessary by the 
teacher for good work 
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The equipment should be Helected by an experienced teacher after 
acqoaintance with the community and its needs. Natural conditions and 
acceaaibility to natural conditions vary so that the equipment will vary 
accordingly. 

PHYSICS BOOM 

The Following Fnmitiire and Eqaipment is Planned fur a 
Clam of Twenty-Fonr Pupils 

Six tables to accommodate four pupils each 

Teacher's or instnictor'B desk and chair 

Cases to hold apparatus and notebooks 

Tables for balances, stoves 

Twenty-four stools op chairs for pupils 

Gas and a plug for electricity at each table 

Cases with master key for pupils' equipment 

Gnpboardi or case for reference books 

Shelf along windows for experiments requiring sunlight 

Sinks for students' use 

LBCTUKS BOOH 

One la^e inetmctor's table equipped with water, gas, and electrical con- 
nections and built so that it will serve as a demonstration table for 
both chemistry and physics 

Apparatus cases 

One sliding blackboard 

Blackboard space in the room 

Screen for lantern work 

Dark shades for darkening room 

Seats elevated for students 

CHBMIBTRT ROOM 

The Followii^ Furniture and Equipment is Planned for a 
Cbss of Twenty-Four Pupils 

Tables allowing space enough for individual work by each student with 

individual lockers. Tables may be built locally. 
Water, gas, and electrical connections for each table 
Shelves for reagents, fireproof, if near lamps 
Oeneral hood for gases 

Balances for accurate weighing; also balances for rough weighing 
Cases for apparatus and chemicals 
One demonstration table with drawers 
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One Bet of slidiog blackboards or blackboards in the room 

One balance table 

One case for reference books 

TcBt tube racks 

Generators — at least oue Kipp generator of 500 C. C. capacity or greater 

if possible 
Drying oven — inexpensive sand bath may be use for most operations 
Apparatus for distilling watei" — three Liebig condensers 
Meter sticks 
Electrolysis apparatus 
Dry cells or 6 volts storage battery 
I.,antern for demonstration purposes 
Balances for Quantitative work — sensitive to 1 mg. 
Pneumatic troughs 
Bods and standards 
Clamps 
Glassware for general experiments — plenty of Florence and Erlenmeyer 

flasks of assorted sizes ; also plenty of beakers 
Reagent bottles 
Mortars and pestles 
Barometer — mercurial 
Glass tubing of assorted sizes 
Rubber tubing of assorted sizes 
Crucibles 

Blow torch — If laboratory is fitted up with gas, Meker burners 
Betorts 
General desk equipment used by the student in performing experiments 

PHYSICS AND CHBMIBTBY ROOMS 

Additional Equipment 

The equipment for physics and chemistry should be selected by an ex- 
perienced and competent teacher. The school district should furnish such 
other equipment as is needed for first class work. Enough equipment 
should be provided for chemistry so that independent and individual work 
can be done by each student. In physics two students may work to- 
gether. Experiments in which there is an element of danger or which 
reqnire very precise operation or measurement should be performed by the 
instructor as demonstration experiments. There is no need for having 
such extremely poisonous chemicals as Potassium Cyanide around a high 
school chemical laboratory. Operartions involving 'the generation of 
hydrogen or the cutting or use of yellow phosphorous should be under 
close supervision of the instructor. 
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AGRICULTURE! ROOMS 

Apparatus and EqnifHnent for Smith-Hngrhcfl Schools 

Schools receiving funds from the state and national government through 
the operation of the Smith-Hughes law should consult the Supervisor of 
Agricultural Education, Department of Public Instruction, Lansing, rela- 
tive to the furniture and equipment needed. The following, however, is 
a list of the furniture required in the schools operating under the Smith- 
Hughes law. 

Furniture 

laboratory table provided with gas and water 

Flat top tables of the usual height and 42" wide and of lengths 

suitable to the room 
Cupboards for storing materials 
Dr>-ing oven 
OrindBtones 
Soil bins 

Equipment 
Por further information concerning furniture and equipment for the 
teaching of agriculture in school districts operating under the provisions 
of the Rural Agricultural law, write the Superintendent of Rural Educa- 
tion, Department of Public Instruction, Lansing, Michigan, 

Boards of education of school districts that have agriculture as one of 
the school subjects should provide furniture, equipment, and apparatus 
for effective work in this subject. 

Apparatna and ElqniiHnent for Rural Agrieultnral Schoola 

Below is given a list of material and apparatus that are to be pro- 
vided by the boards of education in Rural Agricultural Schools for the 
teaching of agriculture 

One compound microscope magnifviag to 500 diameters, two pye-piecea 
and two objectives 

One balance, weighing to centigrams 

One spring balance 

Ijenses or small magnifying glasses. (Students should own these) 

One Babcock milk-testing outfit complete, with special bottles for testing 
skim-milk ' 

One graduate, 100 cc 

Three thermometers 

One dozen pint fruit jars 

One do»en quart fruit jars 

One dozen four inch flower pots, with saucers, and one dozen six inch 
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One-balf dozen beakers 

Three tall lamp chimneyB, or large glaas tubes 

Foar dozen test tubes, assorted sizes 

Six porcelaiB crncibles 

Alcohol lamps or gas buniers if gas is provided 

One set of samples of fertilizing materials 

Lime, alfalfa, and the other clover seedtt 

One-half pound copper sulphate 

One pound resin 

One-fourth pound tallow 

One ball No. 18 knitting cotton 

Bottles, tin cans, and other supplies may be brought from home by the 
students as needed 

If material and appart tus other than that prescribed in the foregoing 
list become necessary for' fficieut work, boards of education should see that 
they are provided. 

If any of this apparatus and equipment has been provided in any depart- 
ment of the school and ii available for the work in agriculture, it need not 
be duplicated. 
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Olne pot 

Double boiler 

2 flies 8 inches and 10 inches, flat 

1 matching plane 

1 cold chisel 

1 pair of tin shears 

1 saw-flling clainp' 

2 center puQches 

Set of lockers (boy's work) 

Power grinder or emery wbeel 

Miter bos or saw 

Saw horses 

Stock room for lumber. Lumber furnished to boys for all required work 

or small optional models 
Staining table 
Sink 

Teacher's desk 
Pencil sharpener 

5. Personal Equipment For Each Student 

1 apron 

1 flat brush 2 inches wide for general purpospp 

1 flat chisel point varnish brueli Zy^ inches iviih' 

1 y2 pint can cold glue 

1 plane iron (to be furnished by school) 
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Work bent;b with vise 

Oheflt nf tnoU which inclndoR sawe, haniinera, brace and bite, screw drivem. 

plane, etc. 
Hand table 
Piano 

Kindergarten cbaire 12" high 
Kindei^rten tables 20" high 
Dollhouae 
Maypole 

Well selected pictures 
Plant boxes 
Outdoor equipment 

Football 

Large mbber ball 

Ropes, varieties 

Slide 

Wagon, express 

Sleigb 

Trapeze 

Snow shovel 

Garden tools 

Bean bags 

Marbles 

Ijadders 

Swings 

Horizontal bar 

MATBUIAL VOa HAND WORK 

Scissors 

Clay 

Conductor's punch 

Water color paints and camel hair brushes 

Ctothespinfl 

Colored crayons 

Colored beads 

Paper fasteners 

Yarn 

Tapestry needlex 

Hoft wood for wood working . 

Glue 

Shellao 



PUJMHNO 

The pluinblDg far sehnot tinitdings ^boDliI i>p <>f 'he liest luateriai uml 
rlie best practice xtaoald lie fnliow^d in inetalJinK 'he )il*iinbi°K work anJ 
(be iiiakiD^ iif ronneetioaa to niirlots. Manv liiips now lia?e plmnbiiii; 
i-inlea wbich |ipesfrihc ihp kind »t rnatflpial :bai iudbi l)c used for outletfc 
Those plaoning ihe buildinii sboubl take ibe same | >reeaiition: as rbty 
would wben co[npetl(<d in follow u >'Ode. Tbe |>ipes sbonld nm parailei 
lo walls ;md leilinR. iinl«>«i ihere ia a \eiT iiood [-eaaea lor sMne- otbra- 
I'OoetructiOD and iherp should unr lie -.m iiimeceflBazy nee of (>tboim. ITu- 
>'alv-ee »hODld 1m> iiarkod ivirh material ihat \^U not make rhsm diBfenlt 
to lum hecanse .if th(» swptlinff.of (he paclUDS. The ]iiambinK: !<b)>vld lit> 
a iiart of The plan« and it should lie laid not witb a knowied^ •>! tin* 
water mains. sew««. HtwBtioiw, and other factors ihai ini^t ^itfeer tbe 
[iliimbinff of rhe Iniildinff. Tlie ;>laDB should show dednitely the location 
of pipes, drainx. and all lOnnectioiiB. The^ iilumbins of tte building 
Hbonid lie sooh ihat ib^ noil pipe, .'an tie ipTen a pitcb that will lUlow 
sewttK^ To bedispMied of ^vithom daojoer of rli^^n^ihe ])ipee ;uid dtniiiK 



Toilet nxtmfl for iirhool btttldiiu^ slioiiid 1ia.i-e !t» <:3T^tii lunsideTatluti 
■AH auy other part of rh«>- hnilding. Tlioee in .-barge of rbrar iwnatmctiim 
should not lose idghf of ttie fart rtmr Hiote Ib a moral, pb^-aical. ami 
liealth problem to he (>onRiderpd when installing rhis- p»rT of tii& adumi 
i-quipmeot. 

Toilet moms shonld not he located in riio liasement witb auperrimun 
only dtiring interminsnon, A better arran^meau: is ro have toilet mam» 
lo<!ated on earb tloor with ^mtflrient fiicilitiea ro aucommudat? rbe pupilH- 
on that ffooi". TbJH iinMnRement lessena rtie ^miir oHmbing ami rwlncm- 
sopePviMon to a minimum. 

The wallR ^nd cpilinR of rtie roilet [-oouift :4bunld be ll^t colored au 
rbHt any dirt may lie Bawily seen. If rhi» i«ilor i» need rbere will be lew 
chance of dirt remaining. White glazed brick or rile aer in i^ement i» a 
3:ood wall for a toiler room. The dnnrs of the roilet roum» ^uraJU &e 
revraKifo, awphair, <rlRttf), marble, or other nnn-pervionB, nim-abBOFbtn^ 
i-ompoaition. They <ihon.d nevftr be made of i^ement even if it is trratwi 
witb some kind of hardener or paint. Cement is not a gfwiil sanitars 
material for floors for 9iioh ronme. The tioors thonbt be pcovidErf witt 
(IraiOB f-^r easily tliiHhmK the floors with a hose. 

Provision aho«id be made for different size* of sears for primajry «4il- 
dren. The nnmber of toilet fixrnres to be iotttalled ^boold be not kss 
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than one seat for each fifteen to twent; girls, and one seat and one 
nriual for each twenty-five to thirty boys. The body of the toilet gbonltl 
be of vitreous ware which is not easily scratched, stained, or broken, and 
the seat shonld be glass, porcelain, or other impervious material with open 
front. The seats should be separated by partitions which are impervious 
to moisture, light in color, and of a substance that is not easily de- 
faced. The plumbing should be easily accessible. 

Teachers should have separate toilet rooms and lavatories. If rest 
rooms are provided, the toilet and lavatory can be arranged adjacent to 
ibis room. The toilet and lavatory for the superintendent and the 
principal should be arranged adjacent to their offices. 

Every toilet room should be located where there will be sunlight in 
the room. This is essential from the standpoint of health. The rooms 
should also be located not only with the idea of convenience to the 
schoolroom but also with a maximum of privacy. 

There cannot be the best of physical health if there is not the best 
or moral surroundings. If the pupils have filthy, unventilated toilet rooms 
with walls covered with filth and obscene writing there cannot be the high- 
est standard of morality in the school. If those constructing school build- 
ings will keep this in mind Ihe toilet rooms will be among the best 
rooms In the building and the fixtures will be of the best type and make. 
The toilet rooms should be thoroughly ventilated with a ventilating stack 
entirely separate from the other ventilating apparatus of the building. 
Id school buildings having provision for mechanical ventilation, the toilet 
rooms should be connected with an exhaust fan. There should be such a 
pressure on the toilet rooms at all times that the air will not pass from 
the toilet rooms to the corridors when the doors are opened. 
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PLUMBING 



LAVATOBIBB 



Near the doors of the toilet rooms should be ritreouB china lavatorieB 
provided with hot and cold water attachments. Liquid soap and paper 
towels sbonld also be provided. 



The sinks inBtalled should be of the best porcelain enameled ware 
with rolled rims and where set against the wall sboald be provided with 
backs. 



See the discussion of showers in connection with the discussion of the 
gymnasinm. 



The water supply for the school should be sufficient for the toilets 
and drinking fountains at any time of the day, play periods as well 
as study periods. There should be a uniform pressure on drinking foun- 
tains so that at play periods the pressure will not become so low that 
children will place their lips on the cup of the fountain in order to 
get water. 

VACUUM CLBANERB 

Vacuum cleaners are desirable for new buildingn. for when properlv 
installed, they remove the dirt from the rooms without scattering dust 
about to settle on the walla, furniture, and equipment. If a vacuum sys- 
tem is installed, the pipes Bhould be located so that the cocks to which 
Ihe hose are attached are close enough together for the janitor to do 
the cleaning without having to drag several feet of hose about the 
building. 



Provision for protection from Are should be niad^ at the time of the 
construction of. the school building. If the building is located in a city 
that has certain requirements, these requirements should Ih* complied 
with. If there is water connection so that the building Ims Ihe fire 
protection of the city or village, there should be provided pipes and 
hose as a pail of Ihe schoolhouse construction. The hose connections 
should he on every floor and located so that not more tlian 75 feet of 
hose will be needed at any connection to reach all parts of the building on 
the floor in which it is located. Proper racks should he provided for 
hose. See page 29 for further discussion. 
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FIZmiM 

The lirtures nhonld Iia iIip !■««■ •<n ihp market. It is noor < 
1.1 l>uy nor other kind. The wiwee :har :iinirps in iniblio imtdiiiKB 
it'ieive iiiaUfx iT iieMwwrr hnt uniy *h*> lipot Iip inaTalleil. 

itoop ;>RAiNs 

The roof ilraina xhonlil '■■•f iotine<'re<i ilirpcrlv with ;he sewer itnd 
ih^y Hhoalrl '-onie ilawn wherf ihfm i^^ no ilanser of fiveeiiiK or >lainH: 
ing the walls either inside '>r onTsit^e. 

.Goaportr.s anh jeptic ianks 

Ceespoolfl rna;r Iw 'onumictPti 'f 'here ;s in .'pjM>pTmiitT ro -lo stt 
without padanffermir ih<» u'titpr -^nttjiiy ■•{ -.be school "r ihe •omimiiiitT. 
ITowevw, ^i wepti*^ lanfc unrti a -Hnirient .imoimT nt loose ;omt stilmeil 
flraine is ihe itetter !tietho<t "f -«wiiee 'iistMwial 'vhen There s ao .mwir 
sv^rem to wiiich ;he --ewnee "f he srhooi Imildine ia to lie •juried. 
^T^l(■ll care shonk) 'x* 'is«*d n 'he ionarrnerlon nf This Tanli in rhe '«ai- 
IHutirioD "1' material, the (irranitemenT "f the ' omparrm^ts. sjer. rimi 
rhe iliBposal (ile. The ^ate Hoard .it Health nf Mfchiaan v'ill iiptm 
.ipplication offer wHjtgeotiona lor the constmction "f -.i septic rnnit. 



BLBcntn: ij&uvLcu 

The '■iRPti-io, *>fvioB. inHiailiitioii. .-aliineTs, ftinii***, .-iocksi anil mie- 
fihonos should he of 'he liew materiai iind workmantrfiip. The HJetrrriimJ' 
installation shonid he in aococitancfl with rhe aarional HetiTriral. .niifc 
.^f rlifl Nnrlonal Rojird of Fire Cndenvr-ter* for nie--mc wiring: «iii 
apparaniB. op in a«copdancj> with -he .;oiie ptf^-ribed hr rhe <nf Hn.n.. .» 
of The cirv for r\w Plecrricjil work in privaffi iind piihiii; huildingB. Er 
is hetrcr fhat -a;] wirmi; he in -^ondnit. 

The oode isKiierf hy me r.iiiiiiinating Enpinet-rini; S.i.netT AniiliI shtbh 
us a friifi*^ in Arrannmn the eiecn-ic lights for liahrin? *;httolrnnnw 'jotfi 
school biiildings. 



SCHOOL SITES 



LOCATION 



A Bcbool district in selecting a site should keep in mind six principal 
factored 

(1) The orientation 

(2) The topography 

(3) The approaches to tlie building as they may affect the ojiimrtunity 
for beautifying the grounds 

(i) The future growth aod development of the school district 

(5) . The size 

(6) The fniitableneHs for play and physical educational activities 

Low and swampy sites should not be selected because of unfavorable 
health conditions, and hillside sites should not be selected because there 
is no suitable place for children to play. Neither should sites be selected 
along railroad or street car tracks because of the noise and danger. 
Future growth of the district and the possible extention of railway 
lines should be considered when locating schools. It is well to locate 
the school near public parks and playgrounds so they may be utilii'^d 
for play and recreation. Sites should not be selected near places that 
may have a demoralizing effect. There may be an element of danger if 
sites are located on highways that have much traffic. However, this 
danger is much reduced if the site is large enough so that the children 
are not likely to run into the road or street daring their play. Often 
a school building can be located on the front part of the site and the 
playground at the back. Very often a desirable site can be selected off 
the main traveled highway but a school building should not be located 
where U cannot easily be seen by the people who support and main- 
tain it. 

The ideals of every person are influenced by trees, flowers, lawns, and 
beautiful buildings. The school ground is the people's investment. II 
should therefore be made an example for home improvement. It can 
W HO developed that it will aid in the development of theartistic and 
the aesthetic. The gi-ounds should be laid out with as niu<:h rare as is 
followed in planning the school building. 

There may be fences covered with vines and banked with shrubltery. 
or there may be hedges or shrub borders artistically arranged. Norway 
spruce, hemlock, mulberry, elder, dogwood, wild cherry, choke cherry, 
snowballs, honeysuckle, red cedar, sumac, winter berry, and mountain 
ash have their value for borders and landscape work. The spiraeas, 
meadow sweet, high bush cranberry', roses, hydrangeas, and rhododen- 
drons ore valuable for plantii^ about the school building and yard. 
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i M- I ,iu he iiiiitle iif ilie UoHtOD ivy, Virgiaia i-rwper. trumpet Tine, anal 
Diitcliiiiauii |>ii>e wtier« vioeH are desirable for i-overiiig place* that mar 
ill'.' Iwiuty of the liiodscape. 

Iifuuiiful ;:routi<l» as m'pII as beaniiftil archiieetiire iiitliieii«« the 
'k'Vi'!i>|iui«-ut of rliaracter and iiiealtt of chililren. Socb inlttieace teacher 
iIk- •'tiildi-<.>H of ihf '-omraunitT to apprei:iat»> rhe beaattfal Thin^ of life 
l><.-[iei- iliau I'OokK aotl svrmoDS <-aD do it. 

Tbfi'L- is no !;o<m1 ivawtn wliy a licboot liiiiliiing sboold stand oat as 
a liai-i-eu siructuiff. By proper planting the omlines of the boildiiif! 
• an l>e >ofieitetl aud reiatetl ro rhe sniroanding landscape, ibe <.-olor 
s<'heuie made to Ideod into the building, and the landseape to produce 
l>eauiy aud harmony of bnildiags and gnrands. This effect can usually 
he ntcuied >>y the proper placing of walks and ilrives and the planting 
of Hunei'^ aud sbmbbery. '.'nrred walks and drives are osefnl and 
valuable in planuiDg <«i:hool gronnds. for rhey i-onform more neariy to 
ihe natural irailK and lend tbemaelree nell to the planting of tt«es. 
shrubct. anil flowent. Nature does not plant her trees, dowers, and ^hmbs 
in slraiKht and regular lines. 

The |(laut» .-^eleited should be seletted according ro the season in 
which the flowers aud shrubbery are most l>eantiful. and the selection 
should l>e such that there is a continual beauty thronghont the year. 
The [dauiK Hbould. therefore. t»e selected fop their beauty, their adapta- 
lion to the (-liiuate, their artistic and pleasing appearance, their aestheTic 
vahie, aud their harnionizing effe<-t. 

SIZB 

A nueKiiouuiii'^ was sent to the school districts which included in- 
corpoiated villages and cities for the purpose of learning the size of the 
Kcbuol nite« f'"" •^'"^ various school districts of Michigan, and also for 
Ihe purpose of ast-ertaining the extent to which school districts are 
furniisbiu« I'lay apparatus and play facilities for the pnpils who are 
attciidiug school. The answers to the questionnaire showed that only 
a small uuniitr of school districts connected with towns and cities have 
school sites of five acres or more, and that only a small number have 
ihH athletic field adjacent so that it may be used for general play pur- 
ptwrs. The aiiswei-s further showed that there is need that attention 
be given to providing places on school gi-ounds for games, and that play 
apparatus should be supplied in sixty \>vr cent of the schools. 

.Vuthoi'ities vary somewhat as to the size of the site for the various 
kinds of schools. There is, however, good reason to require that the 
Mite for eleineutary school be two to five acres, the junior high school 
from five to teu acres, and the high school site from ten to fifteen acres 
or more. These sizes wiH vary somewhat according to the size of the 
Hchool. The site should be of sufficient size to give ample opportonity 
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for free play for botb boys and girls witli separate plajgrouuds for 
each, aa well as for the physical edacatiooal activities of the school. 
The grounds should be large enough to afford ample place for all those 
play activities which good teaching approves of. The recommendation ' 
of the National Education Association of 272 square feet of ground area 
per child will serve as a guide to the amount of land that should be 
selected for an elementary school site. The recommendation of the 
National Education Association of 270 square feet of ground area per 
child for junior high school sites will also serve as a guide in' selecting 
junior high school sites. Junior and senior high school grounds may 
have a track and provision for basket ball, baseball, volley ball, hand 
ball, tennis courts for both boys and girls, as well as separate play- 
grounds for boys and girls. The elementary school grounds may have 
swings, teeters, slides, and other play apparatus which competent author 
ities deem necessary, that children may give healthful and suitable 
expression to their play instincts. 

The playgrounds should not be rough and uneven. The surface may 
be covered with a sandy mixture that will wear well, but which will 
not injure a child if he should fall or be thrown upon it. The ground 
for ball fields and courts should be prepared in accordance with what 
practice has shown to be best. The Director of Physical Education of 
Michigan should be consulted before laying out the play field for free 
play and competitive sports, 'A list of apparatus and equipment may 
be secured by writing him at the Department of Public Instruction, 
Lansing. 

D» 

Every community may, through its playground, lay the foundation 
for good citizenship and sturdy manhood and womanhood. The play- 
ground offers an exceptional opportunity to train children in habits of 
self-coDtrol, courageous action, quick and accurate decisions, courtesy, 
respect for superiors, leadership, responsibility, co-operation, and the 
fundamental principles of government. The public is therefore vitally 
interested in this medium for the preparation of its children for indi- 
vidual and public service. 

ILLU8TEAT10N8 

Tlie following pictures of school yards and buildings with their 
plantings show what may be done by any school district to make the 
school property a beautiful place. 

The five school site plats indicate how a school board may lay out its 
school grounds to give a place for buildings, a place for shrubs, flowers, 
trees, vines, and a place for the play activities. It is hoped that school 
officials will find these planting suggestions of service to them in improv- 
ing their school property. 
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A diagram illnstratrng the planning and planting of a school site of 
one acre 
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The broa<l fuo'laiiientii 1 prin4-i|il(^ i-pjiiiiiit; ro schoul i-oufti'aciiuii wiil 
be similar ia tbf' \'aHoaH school ilisn-ii-rs i)f ihc stare. Si-hmil antburirits 
and arohitectn should have an ilitflcnlly in workiai; out rbe it>m!{TTii-TioD 
to mwt tbe ap^rial aeedfi of any school district. We tmat this buildins 
bulletin will Ik of service to both whool srathonties and andiitectB in 
the school building i*onMrnrrion of rhis state. 



THE BUCHIGAN SCHOOL BUILDING LAW 

Act No, 17 of the Public Acts op 1915, as Amended, by Act No. 137 
OF THE Public Acts op 1919. 

Section 1. No BchoolhouBe shall hereafter be erected in any Bchool 
district in this State, and no addition to a achool building in any sach 
district shall hereafter be erected, the cost of either of which shall 
exceed three hundred dollars, nntil the plans and specifications for the 
same shall have been submitted to the Superintendent of Public Instruc- 
tion and his approval indorsed thereon. Such plans and specifications 
shall be submitted in dnplicate and shall show in detail the ventilation, 
beating and lighting: Provided, That the said Superintendent of Public 
Instruction shall have authority to inspect such building or buildings 
during the process of construction in order to determine that the pro- 
visions of this act are being complied with. 

Section 2. Tha Superintendent of Public Instruction shall have au- 
thority to inspect and condemn schoolhouses. After an inspection of 
ft schoolhouse, if in the judgment of the said Superintendent of Public 
Instruction such building, or any part thereof, is not in a safe and 
sanitary condition, notice thereof shall be given to the district board 
or board of education of the district in which such building is located, 
said notice to be given at least six months preceding the first day of 
August. On the first day of August following such notice given, if said 
building baa not been placed in a safe and sanitary condition by the 
district board or board of education, said Superintendent of Public 
InstmctioD shall have authority to close such building or part thereof, 
and such building, or part thereof, shall not again be opened for public 
use nntil such building, or part thereof, shall have been placed in safe and 
sanitary condition to the satisfaction of the said Superintendent of Public 
Instruction ; Provided, That after such building, or part thereof, has been 
closed for public use said Superintendent of Public Instrnction shall be 
authorized and he is hereby required to have such building, or part thereof, 
placed in a safe and sanitary condition at the expense of the district : Pro- 
vided, That any district board or board of education, being dissatisfied 
with the order of the Superintendent of Public Instruction determining 
such schoolhouse to be in an unsafe or insanitary condition, may within 
thirty days of the issuance of such order and notice thereof, commence 
an action in the circuit court in chancery for the county in which such 
schoolhouse is located, against the Superintendent of Public Instruc- 
tion as defendant, to vacate and set aside such order on the ground that 
said order is unlawful or unreasonable; in which suit the Superintendent 
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of Public InstrQctioa shall be served with sabpoena and a copy of tbe 
complaint. 

Section 3. No tax voted b; a district meeting, or other competent 
authority in any such school district, exceeding the snm of three hnndred 
dollara for boilding porposes, shall be expended by tbe district board 
or board of education of sach district nnti] the Superintendent of Pnblic 
Instruction shalt certify that the plans and specifications for the same 
comply with the provisions of this act. 

Section 4. No heating system shall hereafter be installed in any 
schoolhouse in this State, nor shall any heating system be replaced by 
another heating system in any scfaoolhoose of this State, until the plans 
and speciflcations for tbe same shall have been submitted to the Super- 
intendent of Pnblic Instruction and his approval indorsed thereon. The 
plans and specifications shall make prorision for ventilation either as 
a part of or in connection with tbe beating system and shall be sub- 
mitted in duplicate to the Superintendent of Public Instruction. 

Section 5. It shall be unlawful for any oflQcer. board, committee, 
architect, builder, civil engineer, plumber, carpenter, mason, contractor, 
subcontractor, foreman, or employe to vary from plans and specifica- 
tions approved by the Superintendent of Public Instruction withont 
bis written consent, or otherwise riolate, or assist in violating any of the 
provisions contained in this act. Any person, board, firm, or corporation 
who violates any of tbe provisions of this act shall be deemed guilty of 
a misdemeanor, and npon conviction thereof shall be punished by a 
fine not to exceed one hundred dollars or imprisonment in the county 
jail for a period of not to exceed thirty days, either or both in the dis- 
cretion of the court. 



INDEX 

PaBB 

Acknowledgments 5 

Additional equipment for phrelcB and chemistry 207 

Additional equipment vblcb Is useful bnt not required for borne economics In 

rural agricultural schoole 176 

Administration rooms 41 

Agriculture room 38 

Air ducts and flues 62 

Air filters 63 

Air waabers 63 

Arrangement of tumitnre tor clothing labomtorjr 172 

Artificial lighting 55 

Assembly room 32 

Auditorium (See gymnasium also) 32 

Auto mechanics equipment 1S8 

Auto mechanics supplies 190 

Bath equipment 168, 171 

Bedroom furniture and equipment 188, 171 

Bench and bench equipment 200 

Blologr room 38, 20G 

Blackboards 210 

Boring tools 182 

Builders' hardware 188 

Ceiling helghU 62 

Cesspools and septic tanks 216 

Chemistry room 38. 206 

Classrooms and recitation rooms 30 

CIosetB and storerooms 43 

Clothing In rural agricultural scbools 176 

Clothing laboratory for large high schools 172 

Clothing work equipment 173 

Combination grade and high school buildings 98 

Commercial rooms 40 

Conclusion 240 

Cooking laboratory 38 

Corridors, entrances, and exits 43 

Cultural interests of people IS 

Demonstration equipment 188 

Department ofDces 42 

Desirable and useful furniture and equipment bnt not required in rural agri- 
cultural schools 178 

Dining room equipment 170 

Dining room equipment necessary tor schools giving four year course In home 

economics In rural agricultural schools 177 

Dining room fumltnre i 167 

Direct heating system 59 

243 



Direction of popaUUlon growtb ot a scbotd dlatrlct IS 

Director'! room 76 

Diapensary room 42 

Doors and bsrdwue 47 

DrsrtlnK room eqnlpmeitt IM 

DresBlDK rooms, aliowera, and lockers 71 

Drill preaa equipment IB 

Drills &nd I 



Bdacatlng the Toters of the district to flnance the bnlldtng of scboolbonses 20 

Klectric aerrlce, InstalUUon 216 

Electrical aerWce equipment 19* 

Elementary schoolrooms 39 

Ends soaght In the constmction of a school boilding 28 

Eqaipment for application of electricity in the home 185 

Equipment for each papll for food laboratory 171 

Equipment for each papn in rural agricaltnral schools 17S 

Equipment for every four pupUs In rural agricultural schools 175 

Equipment for erery two pnplls for food laboratory 171 

Equipment for erery two pupQs Id rural agricnltaral schools 175 

Eqaipment of gymnasium 7C 

Exhaust system SO 

Factory type lishtlng 63 

Fan connections 63 

Pan system 81 

Fllea IK 

Fire alarm and lire escapes 4*. 60 

Fire protection 215 

Fireproof buildings 29 

Fixtures 216 

Floors 48 

Food laboratory for large high schools 167 

Forced TentllaUon 60 

Forge equipment 190 

Fresh air shaft 68 

Furnaces 60 

Furniture and equipment for rural agricultural schools 174 

Famitnre and equipment for Tarioits sciences 205 

General construction ot school building 28 

General drawing set 187 

General equipment for food laboratory in rural agrlcnltnral schools 176 

General furniture and eqaipment for clothing laboratory 172 

General furniture and equipment for food laboratory 169 

General science room 8* 

General tool cabinet 200 

GlrU' rest room ** 

Glaislers' supplies 183 

Grade buildhigs 24, 79 

Gymnasium 68 

S44 



